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GRENIER ENGINEERING, INC.

Client: Hunt & Caraway Architects, Ltd. Sheet 2 of 64
Project: Arizona National Guard Silverbell Fire Station No. 361 Job No: 06202
Address: Marana, Arizona Date: 8/06

DESCRIPTION OF STRUCTURE:

The building superstructure consists of a single story fire station with the following materials of
construction: wood I-joist and wood chord/steel web roof systems, concrete masonry walls and
light gage steel stud walls; all bearing on a convention foundation. Grenier Engineering, Inc. has
been retained to perform the framing and foundation designs and perform a lateral analysis only
for this project.

DESIGN CODES: INTERNATIONAL BUILDING CODE (I.B.C.) 2003 EDITION

DESIGN LOADS SUMMARY:

GRAVITY: RoofDead Load =17 PSF
Roof Live Load =20 PSF
WIND: Basic Wind Speed = 90 mph (3 Second Gust), Exposure C, I =1.15

SEISMIC: See Page 4

SOIL: Allowable soil bearing pressure of 2000 PSF at 1°-6” below lowest
adjacent finished grade per soils report No. 26557 dated August 8, 2006
performed by LMT Engineering, Inc.

1660 N. Alvernon ¢ Tucson, Arizona 85712 ¢ (520) 326-7082 ¢ FAX (520) 326-7508
4515 S. McClintock Dr., Ste 211 ¢ Tempe, Arizona 85282 ¢ (480) 831-1170 ¢ FAX (480) 831-1136
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WOOD ROOF DEAD LOADS

Built-Up Roof = 4 psf
5/8" Plywood = 2. psf
Wood Joist = 3.5 psf
Insulation = 2.7 psf
Ceiling - %2 Gyp Board = 2.2 psf
M.P.E. =15 psf
MISC. = 1.1 psf
DL = 17 psf

LL (Reducible) = 20 psf
WALL DESIGN
IBC 2003
Wind: 90 MPH, Exposure C, I= 115
Helight (feet) Coeff. q {psf)
0’0" to 15-0" 421 e
15' 1" to 20'-0" 1.29 - A5
20" 1" to 25'-0" 13577 1514
Seismic:

0.7 xFp=0.40 x lg x Spg x Wy = 0.118
Ie =;  125
Sps = :0.338

LATERAL DESIGN
Wind: 90 MPH, Exposure C,

Flat Roof | =
Height (feet) Coeff.

0' 0" to 15™-0" 121

15' 1" to 20'-0" 1.29
20' 1" to 25'-0" 1.35 0
3:12 Pitch Roof | =
Height (feet) Coeff.

0' 0" to 15'-0" 1.21
15'1" to 20*-0" 1:29

20" 1" to 25'-0" - 148550

115"
q (psf)

128

128
12.8

1.15
q (psf)
164
161
L1610

PROIJECT: National Guard F.S.

SHEET NO: 2

JOB NO: 06202 DATE: Aug-06
BY: AE
EXTERIOR CMU WALL LOADS:
8" CMU = 66  psf
66  psf
12" CMU = 103 psf
103 psf
INTERIOR WALL LOADS:
6" Studs at 16" o.c. 1.5 psf
Insulation = 1.8 psf
1/2" Gyp. Board = 4.4 psf
Misc. = 2:3 psf
10 psf
Load (psf)
21.0
22.4
~23.4
W
Load (psf)
17.8
19.0
19.9
Load (psf)
22.4
23.9
250



Grenier
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Engineering, Inc.
Tempe * Tucson * Yuma

2003 IBC SEISMIC DESIGN

SMs= FaSs = 0.507
Sm1 = Fv81 = 0.211
Seismic use Group I
R= 3.5

Building Height (ft) =~ 26

Cr= 0.02

T= 0.23 sec
E= 0 Qe +0.2Sps D
E= 0.121 +0.2SDS D
.7TE= 0.085 +0.2SDS D

PROJECT:  Silverbell National Guard F.S.  SHEET NO: L/

JOB NO: 06202 DATE: Aug-06
BY: AE

Sbs = 0.338 SEISMIC DESIGN CATEGORY =

Sp1 = 0.141 SEISMIC DESIGN CATEGORY =

e = 1.250 SEISMIC DESIGN CATEGORY =

o= 1

Cs= 0.121 (ASCE 7-02 Eq 9.5.5.2.1-1)

Cs= 0.218 (ASCE 7-02 Eq 9.5.5.2.1-2)

Cs= 0.019 (ASCE 7-02 Eq 9.5.5.2.1-3

EQ 9.5.5.2.1-1 controls

Qe =

CsW

{(W=D)

O



Silverbell National Guard Fire Station

MCE Parameters - Conterminous 48 States

Zip Code - 85653 Central Latitude = 32.421721
Central Longitude =-111.391974

Data are based on the 0.01 deg grid set

Period SA
(sec) (%9)
0.2 032.9 Map Value, Soil Factor of 1.0
1.0 008.8 Map Value, Soil Factor of 1.0
MCE Parameters x Specified Soil Factors
0.2 050.7 Soil Factor of 1.54
1.0 021.1  Soil Factor of 2.40

MCE Parameters - Conterminous 48 States

Zip Code - 85653 Central Latitude = 32.421721
Central Longitude =-111.391974

Data are based on the 0.01 deg grid set

Period SA

(sec) (%9)
0.2 032.9 Map Value, Soil Factor of 1.0
1.0 008.8 Map Value, Soil Factor of 1.0

MCE SPECTRUM x SOIL FACTORS

Fa=1.54

Fv =240

Period SA
(sec) (%9)

0.000 020.3 0.4FaSs
0.083 050.7 To

0.200 050.7 T=0.2, FaSs
0.416 050.7 Ts

0.500 042.2

0.600 035.2

0.700 030.1

0.800 026.4

0.900 023.4
1.000 021.1  T=1.0, FvS1
1.100 019.2
1.200 017.6
1.300 016.2
1.400 015.1
1.500 014.1
1.600 013.2
1.700 012.4
1.800 011.7
1

.900 0111
- 010.5

N
o
o
o
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Title : Silverbell National Guard
Dsgnr: Mark Medina
Description :

Job # 06202
Date: 3:16PM, 17 AUG 06

€

Grenier Engineering, Inc.

4515 S, McClintock Dr Suite 211
Tempe, Arizona 85282

(480) 831-1170 Fax: (480) 831-1136 Scope :

06—
User: KW-0605362, Ver 5.8.0, 1-Dec-2003 Page

(c)1983-2003 ENERCALC Engineering Software

“DB1

Steel Beam Des;gn

06202.ecw:Calculations

Description

LGeneral Information
. ; 7 ks

Pinned-Pinned Load Duration Factor 1.00
Center Span 23.67 ft Bm Wt. Added to Loads Elastic Modulus 29,000.0ksi
Left Cant. 0.00 #t LL & ST Act Together
Right Cant 6.00 ft
Lu : Unbraced Length 6.00 ft

Dlstrlbuted Loads Note! Short Term Loads Are WIND Loads
BT > TS

DL 0.405 0.090 0.230 0.090 k/ft
LL 0.315 0.105 0.105 0.105 k/ft
ST k/ft
Start Location 10.330 20.833 23.670 ft
End Location 10.333 20.830 23.670 29.670 ft

Po nt Loads

Dead Load k
Live Load k
Short Term k
Location ft
N e Beam OK

Static Load Case Governs Stress
W1 6X36 section, Span = 23.67ft, Fy = 50.0ksi, Left Cant. = 0.00ft, Right Cant. = 6.00ft

Using:
End Fixity = Pinned- Pmned Lu = 6.00ft, LDF = 1.000
_Actual _Allowable
Moment 44,754 k-ft 155.375 k-ft Max. Deflection -0.318 in
fb : Bending St;te)slst gggg kil 33.000 kst Length/DL Defl 1,194.6 : 1
Length/(DL+LL Defl) 611.6 : 1
Shear 8.239 k 93.574 k
fv : Shear Stress 1.761 ksi 20.000 ksi
fv/Fv 0.088 : 1

tForce & Stress Summary

RS

Maximum
Max. M + 44.75 k-ft
Max. M -
Max. M @ Left
Max. M @ Right
Shear @ Left 8.24 k
Shear @ Right 5.42 k
Center Defl. -0.318in
Left Cant Defl 0.000in
Right Cant Defl 0.2351in
...Query Defl @ 0.000 ft
Reaction @ Left 8.24
Reaction @ Rt 11.07

Facalc'd per Eq. E2-1, K*Lir < Cc

R A e T T T

<<— These columns are Dead Iy lee Load placed as noted pt
DL LL LL+ST LL LL+ST
Only @ Center @ Center @ Cants @ Cants
23.47 4475 22.65 k-ft
-2.27 -2.27 -4.16 k-ft
k-ft
-2.27 -2.27 -4.16 k-ft
4.55 8.24 4.47 k
3.12 5.42 3.20 k
-0.167 -0.318 -0.318 -0.158 -0.158 in
0.000 0.000 0.000 0.000 0.000 in
0.121 0.235 0.235 0.104 0.104 in
0.000 0.000 0.000 0.000 0.000 in
4.55 8.24 8.24 4.47 4.47 k
6.21 11.07 11.07 9.48 9.48 k

| Beam Passes Table B5.1, Fb per Eq. F1-1, Fb=0.66 Fy




Tempe, Arizona 85282
(480) 831-1170 Fax: (480) 831-1136 Scope : Ol

Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202
4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06

Description:

ser: KW-0605362, Ver 5.8.0, 1-Dec-2003
(€)1983-2003 ENERCALC Engineering Software
R R, ARG

Description DB1

Steel Beam Design Page 2

06202 .ecw.Calculations

A i

Section Properties W16X36

Depth 15.860 in
Web Thick 0.295in
Width 6.985in
Flange Thick 0.430in
Area 10.60 in2
Rt 1.790 in
Values for LRFD Design....

J 0.540 in4

Cw 1,460.00 in6

Weight 36.00 #/ft
Ixx 448.000 in4
lyy 24.500 in4
Sxx 56.500 in3
Syy 7.000 in3
R-xx 6.510 in

R-yy 1.520 in

Zx 64.000 in3
Zy 10.800 in3

K 0.832 in



Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202
4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06
Tempe, Arizona 85282 Description :
(480) 831-1170 Fax: (480) 831-1136 Scope :

~ Steel Beam Design

General |nformat|on
“Steel Section : HSS6X5X3/16

e i
St

Pinned-Pinned Load Duration Factor 1.00
Center Span 13.00 ft Bm Wt. Added to Loads Elastic Modulus 29,000.0ksi
Left Cant. 0.00 ft LL & ST Act Together
Right Cant 5.00 ft
Lu : Unbraced Length 5.00 ft

1‘Distributed Loads Note! Short Term Loads Are WIND Loads.

DL 0.175 ki/ft
LL 0.205 k/ft
ST k/ft
Start Location ft
End Location ft

Beam OK

Static Load Case Governs Stress

Using: HSSGX5X3/16 sectlon Span = 13.00ft, Fy = 46.0ksi, Left Cant. = 0.00ft, Right Cant. = 5.00ft \
End Fixity = Pinned-Pinned, Lu = 5.00ft, LDF = 1.000
Actual Allowable
Moment 7.158 k-ft 14.812 k-ft Max. Deflection -0.374 in
fb : Bending Stfrss}st 18222 k?ll 27.600 ksi Length/DL Defl 11175 : 1
: ’ Length/(DL+LL Defl) 333.7 :1
Shear 2.730 k 38.419 k
fv : Shear Stress ‘ 1.308 ksi 18.400 ksi
fv!Fv 0.071 :1

Force & Stress Summary

SRR R T S e A e
<< These columns are Dead + Live Load placed as noted NS

DL LL LL+ST LL LL+ST

Maximum Only @ Center @ Center @ Cants @ Cants
Max. M + 7.16 k-ft 2.87 7.16 1.89 k-ft
Max. M - -2.34 -2.34 -4.90 k-ft
Max. M @ Left k-ft
Max. M @ Right -2.34 -2.34 -4.90 k-ft
Shear @ Left 237k 1.04 2.37 0.84 k
Shear @ Right 2.73k 1.40 2.73 1.93 k
Center Defl. -0.3741in -0.140 -0.374 -0.374 -0.062 -0.062 in
Left Cant Defl 0.000in 0.000 0.000 0.000 0.000 0.000 in
Right Cant Defl 0.360 in 0.066 0.360 0.360 -0.157 -0.157 in
...Query Deftl @ 0.000 ft 0.000 0.000 0.000 0.000 0.000 in
Reaction @ Left 2.37 1.04 2.37 2.37 0.84 0.84 k
Reaction @ Rt 4.89 2.33 3.67 3.67 3.56 3.56 k
Fa calc'd per Eq. E2-1, K*LIr < Cc

Sectlon Propertles HSSGX5X3I16 g

Depth

12 33 #/ft

Web Thick 0.174 in Ixx 19.300 in4

Width 5.000 in lyy 14.600 in4
Flange Thick 0.174 in Sxx 6.440 in3
Area 3.63in2 Syy 5.840 in3
Rt 2.500 in R-xx 2.310 in
Values for LRFD Design.... R-yy 2.010 in
J 26.300 in4 Zx 7.620 in3

Cw 9.76 in6 Zy 6.730 in3



Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202
4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 3:53PM, 16 AUG 06

Tempe, AZ 85282 Description:
Ph: (480) 831-1170 Scope : Z I
Fx: (480) 831-1136

5800
User: KW-0605362, Ver 5.8.0, 1-Dec-2003 Mum Span Timber Beam Page 1
(c)1983-2003 ENERCALC Engineering Software

06202 ecw: Calculanons
Description

General Information

ouglas : Basic .0 psi
Spans Consndered Continuous Over Support Fv : Basic Allow 240 0 psi

Timber Member Information

T g
Description Span 1 Span 2
Span ft 20.50 25.67
Timber Section 6.75x24 6.75x24
Beam Width in 6.750 6.750
Beam Depth in 24.000 24.000
End Fixity Pin - Pin Pin - Pin
Le: Unbraced Length ft 2.00 2.00
Member Type GluLam GluLam

s GRS N R ST D LA PR e
vae Load Used 7 Yes Yes
Dead Load 457.00 457.00
Live Load . 322.00 322.00
Dead Load 115.00
Live Load 85.00

Start 10.500
End 20.500 25.870

Results

Max @ Left End in-k 0.0
Max @ Right End in-k -709.5
fb : Actual psi 1,094.9 1,094.9
Fb : Allowable psi‘ 2,719.6 2,659.4
Bending OK Bending OK
Shear @ Left k 5.10 13.20
Shear @ Right k 10.87 9.83
fv : Actual psi 85.9 108.6
Fv : Allowable psi 300.0 300.0
Shear OK Shear OK

RIS
K .

LL @ Left k 2.1 9.96

Total @ Left k 5.10 24.07

DL @ Right k 14.10 5.75

LL @ Right k 9.96 4.09

Total @ Right k 24.07 9.83

Max. Deflection in -0.043 -0.360

@X= ft 6.83 14.38

Query Values

Tocaton

Moment
Shear
Deflection i 0.0000 0.0000



Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202

4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 9:37AM, 16 AUG 06
Description :

Tempe, AZ 85282
Ph: (480) 831-1170 Scope : /7
Fx: (480) 831-1136
evl 580004 - T
eV Dec- i Page 1
Useg‘ﬁg\»lgbooeisogilséééﬁigBégé:rl;);?nsosogftware General Tlmber Beam Cal?:ulaxious .

Description DB4

feneral Information

P

Section Name 5.125x12 Center Span 13.00 ft

..Lu 2.00 ft
Beamn Width 5.125in Left Cantilever ft ..., Lu 0.00 ft
Beam Depth 12.000in Right Cantilever ft ... Lu 0.00 ft
Member Type GluLam Dougtas Fir, 24F - V8
Bm Wt. Added to Loads Fb Base Allow 2,400.0 psi
Load Dur. Factor 1.250 Fv Allow 240.0 psi
Beam End Fixity Pin-Pin Fc Allow 650.0 psi
Wood Density 35.000 pcf E 1,700.0 ksi

 Full Length Uniform Loads

Center DL 122.00 #/ft LL 144.00 #/ft
Left Cantilever DL #/ft LL #ift
Right Cantilever DL #ift LL #ift

& Beam Design OK

Span= 13.00ft, Beam Width = 5.125in x Depth = 12.in, Ends are Pin-Pin

Max Stress Ratio 0.194 ;1

Maximum Moment 5.9 k-ft Maximum Shear * 1.5 2.3k

Allowable 30.6 k-ft Allowable 18.5 k

Max. Positive Moment 5.94 k-ft at  6.500ft Shear: @ Left 1.83k
Max. Negative Moment 0.00 k-ft at  0.000 ft @ Right 1.83k
Max @ Left Support 0.00 k-ft Camber: @ Left 0.000in
Max @ Right Support 0.00 k-ft @ Center 0.105in
Max. M allow 30.64 Reactions... @ Right 0.000in
fb 579.03 psi fv 37.77 psi Left DL 0.89 k Max 1.83k
Fb 2,989.57 psi Fv 300.00 psi Right DL 0.89 k Max 1.83k

LDeflections

LR

ST RS

e R =

RERSRT S T D T S 3 NER T o R TR e T e A P

Center Span... Dead Load Total Load Left Cantilever... oad Tolal Loa
Deflection -0.0701in -0.144 in Deflection 0.000 in 0.000 in

...Location 6.500 ft 6.500 ft ...Length/Defl 0.0 0.0
...Length/Defl 2,224.0 1,084.08 Right Cantilever...

Camber {using 1.5 * D.L. Defl ) ... Deflection 0.000 in 0.000 in
@ Center 0.105in ...Length/Def} 0.0 0.0
@ Left 0.000 in
@ Right 0.000 in

[Stress Calcs

A vm?:'u"v’l_. RN
Bending Analysis

Ck 19.306 Le 4.118 ft Sxx 123.000in3 Area 61.500 in2
Cv 1.000 Rb 4.753 Cl 0.997
Max Moment Sxx Req'd Allowable fb
@ Center 5.94 k-ft 23.82in3 2,889.57 psi
@ Left Support 0.00 k-ft 0.00 in3 3,000.00 psi
@ Right Support 0.00 k-ft 0.00 in3 3,000.00 psi
Shear Analysis @ Left Support @ Right Support
Design Shear 232 k 2.32 k
Area Required 7.743 in2 7.743 in2
Fv: Allowable 300.00 psi 300.00 psi
Bearing @ Supports
Max. Left Reaction 1.83 k Bearing Length Reqg'd 0.548 in
Max. Right Reaction 1.83 k Bearing Length Req'd 0.548 in



Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202

4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 08
. Description :

Tempe, Arizona 85282

(480) 831-1170 Fax: (480) 831-1136 Scope : i 3

Steel Column

Descrlp on

\ General Information Code Ref: AISC 9th ASD, 1897 UBC, 2003 IBC, 2003 NFPA 5000

Ste HSS5X5X1/4 Fy 46.00 ksi "XX Sidesway - Restrained
Duration Factor 1.000 Y-Y Sidesway : Restrained

Column Height 12.500 ft Elastic Modulus 29,000.00 ksi

End Fixity Pin-Pin X-X Unbraced 12.500 ft Kxx 1.000

Live & Short Term Loads Combined Y-Y Unbraced 12.500 ft Kyy 1.000

SRS

Dead Load 4.55 k Ecc. for X-X Axis Moments 0.000 in

Live Load 8.24 k Ecc. for Y-Y Axis Moments 0.000 in

Short Term Load k

o N Column Design OK
Section - HSS5X5X1/4, Height = 12.50ft, Axial Loads: DL = 4.55, LL = 8.24, ST= 0.00k, Ecc.= 0.000in
Unbraced Lengths: X-X = 12.50ft, Y-Y = 12.50ft

Combined Stress Ratios Dead _Live DL+ LL DL + ST + (LL if Chosen)
AISC Formula H1 -1 0.1611 0.1611
AISC Formula H1-2 0.1078 0.1078
AISC Formula H1-3 0.0573 0.1038

XX Axis : Fa calc'd per Eq. E2-1, K*LIr< Cc
YY Axis : Fa calc’d per Eq. E2-1, K*LIr<Cc

‘[ Stresses
T R T R VSR B SRR BRI N P e R R BB
Allowable & Actual Stresses DL + Short
Fa : Allowable 18.47 ksi 18.47 ksi 18.47 ksi 18.47 ksi
fa : Actual 1.06 ksi 1.92 ksi 2.97 ksi 2.97 ksi
Fb:xx : Allow [F3.1] 27.60 ksi 27.60 ksi 27.60 ksi 27.60 ksi
fb : xx Actual 0.00 ksi 0.00 ksi 0.00 ksi 0.00 ksi
Fb:yy : Allow [F3.1] 27.80 ksi 27.60 ksi 27.60 ksi 27.60 ksi
b : yy Actual 0.00 ksi 0.00 ksi 0.00 ksi 0.00 ksi
LAnalysis Values
S 22 B R I e R P G e SO R S s R T
Fex: 24,696 psi Cm:x DL+LL Cb:x DL+LL 1.00
F'ey : DL+LL 24,696 psi Cmiy DL+LL Cb:y DL+LL 1.00
F'ex : DL+LL+ST 24,696 psi Cm:x DL+LL+ST 0.60 Cb:x DL+LL+ST 1.00
F'ey : DL+LL+ST 24,696 psi Cm:y DL+LL+ST 0.60 Cby DL+LL+ST 1.00

Max X-X Axis Deflection 0.000in at 0.000 ft Max Y-Y Axis Deflection 0.000in at 0.000 ft



Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202
4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06

D ipti :
Tempe, Arizona 85282 escription |
(480) 831-1170 Fax: (480) 831-1136 g, . . /4

580008 -
User: KW-0805362, Ver 5.8.0, 1-Dec-2003 Steel Column Page 2
{c)1983-2003 ENERCALC Engineering Software 06202.ecw.Calculations

Description  DC1AtDB1

Eection Properties = HSS5X5X1/4

Depth 5.000 in Weight 14.61 #/ft Values for LRFD Design.

Web Thick 0.2331in Ixx 16.000 in4 J 25.800 in4
Width 5.000 in lyy 16.000 in4 Cw 10.50 in6
Flange Thick 0.233in Sxx 6.410in3 Zx 7.610 in3
Area 4.301in2 Syy 6.410in3 2y 7.610 in3
Rt 0.000 in Rxx 1.930in 0.000

Ryy 1,930 in

Section Type = HSS-Square



Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202

4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06
. Description :

Tempe, Arizona 85282

(480) 831-1170 Fax: (480) 831-1136 Scope : I S‘

Dour: KOW-0R0S362, Ver 5.8.0 Dec-2003 Steel Column Base Plate

(en 2003 ENERCALC En

Description

SERGER

Code Ref : AISC 9th Ed ASD, 1997 UBC, 2003 IBC, 2003 NFPA 5000

General Information

R TRRSEE FEGES z S T 7
Loads Steel Section HSS5x5x1/4
. Section Length 5.000 in
L 8.24 k . ! .
Avial (,)ad 24 ft Section Width 5.000 in
X-X Axis Moment 0.00 k- Flange Thickness 0.233 in
Plate Dimensions Web Thickness 5.000 in
Plate Length 12.000in Allowable Stresses
Plate Width 12.000 in Concrete fc 2,500.0 psi
Plate Thickness 0.000 in Base Plate Fy 36.00 ksi
Load Duration Factor 1.000
Suppo[t P": Size 4 i Anchor Bolt Data
!;!er V\Tz?:] 42'880 Tn Dist. from Plate Edge 2.000 in
ler v ’ n Bolt Count per Side 2
Tension Capacity 5.500 k
Bolt Area 0.442 in2
Baseplate OK
e B G
Concrete Bearing Stress Bearing Stress OK
Actual Bearing Stress 57.2 psi
Allow per ACI318-95, A3.1 Full Bearing : No Bolt Tension
=0.3*f'c* Sqrt(A2/A1) * LDF 1,500.0 psi
Allow per AISC J9 1,750.0 psi
Plate Bending Stress Thickness OK
Actual fb 19,531.9 psi
Max Allow Plate Fb 27,000.0 psi
Tension Bolt Force Bolt Tension OK
Actual Tension 0.000 k
Allowable 5.500 k
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Job # 06202
Date: 3:16PM, 17 AUG 06

[Rev 58000

R
User: KW-0605362, Ver 5.8.0, 1-Dec-2003
CE

Descnptlon

General Footlng AnalySIS & Design
“Footing AtDC1 | y

R

General Information

N lowabie Soil B Bearmg

|mensnons

R AR

Short Term Increase Width along X-X Axis 3.000 ft
Seismic Zone Length along Y-Y Axis 3.000 ft
) . Footing Thickness 12.00 in
Live & Short Term Combined Col Dim. Along X-X Axis 5.00in
fic 2,500.0 psi Col Dim. Along Y-Y Axis 5.00 in
Fy 40,000.0 psi Base Pedestal Height 0.000in
Wei 145.00 f
Concrete Weight b Min Steel % 0.0014
Overburden Weight 0.00 ps Rebar Center To Edge Distance 3.50in

Loads
Applied Vertical Load...

Dead Load 4.550 k ...ecc along X-X Axis 0.000 in
Live Load 3.690 k ...ecc along Y-Y Axis 0.000 in
Short Term Load k

Applied Moments...
Dead Load

Creates Rotation about Y-Y Axis

(pressures @ left & right)

Creates Rotation about X-X Axis
(pressures @ top & bot)

k-ft k-ft
Live Load k-ft k-ft
Short Term k-ft k-ft

Applied Shears...
Dead Load

Creates Rotation about Y-Y Axis

(pressures @ left & right)

Creates Rotation about X-X Axis
(pressures @ top & bot)

k k
Live Load k K
Short Term k k

' 3 OO x 3. OOft Footlng, 12.0in Thick, w/ Column Support 5.00 x 5.00in x 0.0in high
DLHL DL+LL+ST Actual Allowable

Max Soil Pressure 1,060.6 1,060.6 psf Max Mu 1.172

Allowable 2,000.0 2,000.0 psf Required Steel Area 0.259
"X' Ecc, of Resultant 0.000 in 0.000 in -
"Y' Ece, of Resultant 0.000 in 0.000 in Shear Stresses.... Vu Vn * Phi

1-Way 7.846 85.000 psi

X-X Min. Stability Ratio No Overturning 1.500 1 2-Way 23.797 170.000 psi
Y-Y Min. Stability Ratio No Overturning

Footing Design OK |

Footing De5|gn

BT 3 R o A R ne o R
Shear Forces ACI CA1 ACI C-2 Vn * Phi
Two-Way Shear 23.80 psi 17.85 psi 7.71 psi 170.00 psi
One-Way Shears...
Vu @ Left 7.85psi 5.88 psi 2.53 psi 85.00 psi
Vu @ Right 7.85psi 5.88 psi 2.53 psi 85.00 psi
Vu @ Top 7.85psi 5.88 psi 2.53 psi 85.00 psi
Vu @ Bottom 7.85 psi 5.88 psi 2.53 psi 85.00 psi
Moments ACI C-1 ACI C-2 ACI C-3 Ru / Phi As Reg'd
Mu @ Left 1.17 k-ft 0.88 k-ft 0.38 k-ft 18.0 psi 0.26 in2 per ft
Mu @ Right 1.17 k-ft 0.88 k-ft 0.38 k-ft 18.0 psi 0.26 in2 per ft
Mu @ Top 1.17 k-ft 0.88 k-ft 0.38 k-ft 18.0 psi 0.26 in2 per ft
Mu @ Bottom 1.17 k-ft 0.88 k-ft 0.38 k-ft 18.0 psi 0.26in2 perft




Grenier Engineering, inc. Title : Silverbell National Guard Job # 06202

4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06
Description :
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User: KW-0805362, Ver 5.8.0, 1-Dec-2003 General Footing Analysis & Design Page 2
(£)1983-2003 ENERCALC Engineering Software 06202.ecw:Calculations

R

Description Footing At DC1

[Soil Pressure Summary

Service Load Soil Pressures Left Right Top Bottom
DL+ LL 1,060.56 1,060.56 1,060.56 1,060.56 psf
DL + LL + ST 1,060.56 1,060.56 1,060.56 1,060.56 psf
Factored Load Soil Pressures
ACl| Eq. C-1 1,607.78 1,607.78 1,607.78 1,607.78 psf
ACl Eq. C-2 1,205.83 1,205.83 1,205.83 1,205.83 psf
ACI Eq. C-3 585.50 585.50 585.50 585.50 psf
EACI Factors (per ACI 318-02, applied internally to entered loads)
ACIC18&C2 DL 1.400 ACIC-2 Group Factor 70.750 AJd"T"1.4" Factor for Seismic 1400
ACIC-1 & C-2 LL 1.700 AC] C-3 Dead Load Factor 0.900 Add"l "0.9" Factor for Seismic 0.900
ACIC-1 & C-2 ST 1.700 AC) C-3 Short Term Factor 1.300

....seismic = ST *: 1.100 Used in ACI C-2 & C-3



Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202

4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06
Description:

Tempe, Arizona 85282
(480) 831-1170 Fax: (480) 831-1136 g .0 . /g
. e
i%v@%osasz Ver 5.8.0, 1-Dec-2003 Steel Column Page 1%
03 ENERCALC Engineering Software 06202.ecw:Calculations {2

Descrlptlonl ’ DC2 ang’B3

Lfneral Information Code Ref: AISG 9th ASD, 1997 UBG, 2003 IBC, 2003 NFPA 5000
e T RN TR R E R T
Steel Section HSS5X5X1/4 Fy X X S|desway Restramed
Duration Factor 1.000 Y-Y Sidesway : Restrained
Column Height 21.000 ft Elastic Modulus 29,000.00 ksi
End Fixity - Pin-Pin X-X Unbraced 21.000 ft Kxx 1.000
Live & Short Term Loads Combined Y-Y Unbraced 21.000 ft Kyy 1.000

lal Load...

Dead Load 1410 k Ecc. for X-X Axis Moments 0.000 in
Live Load 10.00 k Ecc. for Y-Y Axis Moments 0.000 in
Short Term Load k

, Column Design OK
e R

Section : HSS5X5X1/4, Height = 21.00ft, Axial Loads: DL = 14.10, LL = 10.00, ST = 0.00k, Ecc.= 0.000in

Unbraced Lengths: X-X= 21.00ft, Y-Y = 21.00ft

Combined Stress Ratios Dead Live DL +LL DL + ST +(LL if Chosen)
AISC Formula H1 -1 0.3748 0.2658 0.6406 0.6406
AISC Formula H1 -2 0.1188 0.0843 0.2031 0.2031

AISC Formula H1-3

XX Axis : Fa calc'd per Eq. E2-2, K*L/r > Cc
YY Axis : Fa calc'd per Eq. E2-2, K*Lir > Ce

Live DL+1LL
Fa : Allowable 8.75 ksi 8.75 ksi 8.75 ksi 8.75 ksi
fa : Actual 3.28 ksi 2.33 ksi 5.61 ksi 5.61 ksi
Fb:xx : Allow [F3.1] 30.36 ksi 30.36 ksi 30.36 ksi 30.36 ksi
fb : xx Actual 0.00 ksi 0.00 ksi 0.00 ksi 0.00 ksi
Fb:yy : Allow [F3.1] 30.36 ksi 30.36 ksi 30.36 ksi 30.36 ksi
fb : yy Actual 0.00 ksi 0.00 ksi 0.00 ksi 0.00 ksi

1 Analys:s Values

R R D R P S Ot S YRR

Cm:x DL+LL s 1.00

F'ey :DL+LL 8,750 psi Cm:y DL+LL 0.60 Cbzy DL+LL 1.00
F'ex : DL+LL+ST 8,750 psi Cm:x DL+LL+ST 0.60 Cb:x DL+LL+ST 1.00
F'ey : DL+LL+ST 8,750 psi Cm:y DL+LL+ST 0.60 Cb:y DL+LL+ST 1.00

Max X-X Axis Deflection 0.000in at 0.000 ft Max Y-Y Axis Deflection 0.000in at 0.000 it
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i PRI
Descrip

Section Properties

s

Depth 5.000 in

HSS5X5X1/4

Weight 14.61 #/ft Values for LRFD Design....

Web Thick 0.233in Ixx 16.000 in4 J 25.800 in4

Width 5.000 in lyy 16.000 in4 Cw 10.50 in6

Flange Thick 0.233in Sxx 6.410in3 Zx 7.610 in3

Area 4.30 in2 Syy 6.410in3 Zy 7.610 in3

Rt 0.000 in Rxx 1.930 in 0.000
Ryy 1.930in

Section Type = HSS-Square
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80001
User: KW-0605362, Ver 5
(¢)1983-2003 ENERCALC E

Jreamkn WJ_M@ o
Description

Steel Column Base Plate

S R

R
S

R R
Base plate for

\ General Information Code Ref: AISC 9th Ed ASD, 1997 UBC, 2003 IBC, 2003 NFPA 5000 k

Loads o Steel Section HSS5x5x1/4
. Section Length 5.000 in
Aixial Load 29.20k Section Width 5.000 in
X-X Axis Moment 0.00 k-ft Flange Thickness 0.233in
. . Web Thickness 5.000 in
Plate Dimensions
Plate Length 12.000 in Allowable Stresses
Plate Width 12.000 in Concrete fic 2,500.0 psi
Plate Thickness 0.000 in Base Plate Fy 36.00 ksi
Load Duration Factor 1.000
Sgppc:_rt P'G;)r Size 48,0001 Anchor Bolt Data
P!er ngﬁ: 48‘000 l,n Dist. from Plate Edge 2.000 in
ler Wi ’ n Bolt Count per Side 2
Tension Capacity 5.500 k
Bolt Area 0.442 in2
]
Baseplate OK
Actual Bearing Stress 202.8 psi
Allow per ACI318-95, A3.1 Full Bearing : No Bolt Tension
= 0.3 * f'c * Sqrt(A2/A1) * LDF 1,500.0 psi
Allow per AISC J9 1,750.0 psi
Plate Bending Stress Thickness OK
Actual fb 24,917.3 psi
Max Allow Plate Fb 27,000.0 psi
Tension Bolt Force Bolt Tension OK
Actual Tension 0.000 k

Allowable 5.500 k
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4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06
Description :
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(480) 831-1170 Fax: (480) 831-1136 Scope : 7 l
User: KW-0605362, Ver 5.8.0, 1-Dec-2003 General Footlng Analysus & DeSIgn Page 1 &
(c)1983 -2003 ENERCALC Engineering Software 06202.ecw: Ca)culat)ons

Descri ptlonw Footxng”at:'DCZ“%Mmm o

General Information

Allowable Soil Bearing 72,0000 pst ZD)n(éﬁsnons

Short Term Increase 1.000 Width along X-X Axis 4.000 ft

Seismic Zone 2 Length along Y-Y Axis 4.000 #t
. ] Footing Thickness 12.00 in

Live & Short Term Combined Col Dim. Along X-X Axis 5.00 in

fc 2,500.0 psi Col Dim. Along Y-Y Axis 5.00 in

Fy 40,000.0 psi Base Pedestal Height 0.000 in

. ‘ ¢
Concrete Wexgh‘t 145.00 pc Min Steel % 0.0014
Overburden Weight 0.00 psf Rebar Center To Edge Distance 3.50n

Load...
Dead Load 20.720 k ...ecc along X-X Axis 0.000 in
Live Load 8.500 k ...ecc along Y-Y Axis 0.000 in
Short Term Load k
Creates Rotation about Y-Y Axis Creates Rotation about X-X Axis
Applied Moments... (pressures @ left & right) (pressures @ top & bot)
Dead Load k-ft k-ft
Live Load k-ft k-ft
Short Term k-ft k-ft
Creates Rotation about Y-Y Axis Creates Rotation about X-X Axis
Applied Shears... (pressures @ left & right) (pressures @ top & bot)
Dead Load Kk k
Live Load k k
Short Term k k
: - Footing Design OK
AR
4.00ft x 4.00ft Footing, 12.0in Thick, w/ Column Support 5.00 x 5.00in x 0.0in high
DL+LL DL+LL+ST Actual Allowable
Max Soil Pressure 1,971.2 1,971.2 psf Max Mu 4.359
Allowable 2,000.0 2,000.0 psf Required Steel Area 0.258
"X' Ecc, of Resultant 0.000in 0.000 in O
"Y' Ecc, of Resultant 0.000 in 0.000 in Shear Stresses.... yu Vn * Phi
1-Way 27.826 85.000 psi
X-X Min. Stability Ratio No Overturning 1.500 -1 2-Way 87.595 170.000 psi
Y-Y Min. Stability Ratio No Overturning

Footing Design

SO A e B e AR e T T e R T e S R R e B R L R L e
Shear Forces ACI C-1 ACI C-2 CIC-3 Vn * Phi
Two-Way Shear 87.59 psi 65.70 psi 37.59 psi 170.00 psi
One-Way Shears...
Vu @ Left 27.83 psi 20.87 psi 11.92 psi 85.00 psi
Vu @ Right 27.83 psi 20.87 psi 11.92 psi 85.00 psi
Vu @ Top 27.83 psi 20.87 psi 11.92 psi 85.00 psi
Vu @ Bottom 27.83psi 20.87 psi 11.92 psi 85.00 psi
Moments AC! C-1 ACI C-2 ACI C-3 Ru / Phi As Reg'd
Mu @ Left 4.36k-ft 3.27 k-t 1.87 k-ft 67.0 psi 0.26in2 perft
Mu @ Right 4.36 k-ft 3.27 k-t 1.87 k-ft 67.0 psi 0.26in2 perft
Mu @ Top 4.36 k-ft 3.27 k-t 1.87 k-t 67.0 psi 0.26in2 perft

Mu @ Bottom 4.36 k-ft 3.27 k-t 1.87 k-ft 67.0 psi 0.26in2 perft
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Page 2

2 ecw: Calcula i

Soil Pressure Summary

T N T & e R 7 B
Serwce Load Soil Pressures e ig Top Bottom
DL+ LL 1,971.25 1,971.25 1,971.25 1,971.25 psf
DL+LL+ST 1,971.25 1,971.25 1,971.25 1,971.25 psf
Factored Load Soil Pressures
ACl Eq. C-1 2,919.12 2,919.12 2,919.12 2,919.12 psf
ACI Eq. C-2 2,189.34 2,189.34 2,189.34 2,189.34 psf
ACIl Eq. C-3 1,296.00 1,296.00 1,296.00 1,296.00 psf

ACI| Factors (per ACI 318-02, applied internally to entered loads)

1.400 WACIJSC 2NGroup Factor 0750 Add"T"1.4" Factor for ! Seﬁwﬁﬁ%égﬂ
ACIC-1&C-2 LL 1.700 ACI C-3 Dead Load Factor 0.900 Add"] "0.9" Factor for Seismic 0.900
AC! C-1 & C-2 ST 1.700 ACI C-3 Short Term Factor 1.300

...seismic = ST ™ : 1.100 Used in ACI C-2 & C-3
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Grenier Engineering Inc. Title : Siiverbell National Guard Job # 06202
4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 9:34AM, 16 AUG 06

D iotion :
Tempe, AZ 85282 escription

Ph: (480) 831-1170 Soope : 2 Ll
Fx: (480) 831-1136

ev: 580006 i
User: KW-0605362, Ver 5.8.0, 1-Dec-2003 Steel Beam Design

(c)1983- 2003 ENERCALC Engm g Software

Descnptlon DLT1

LGeneral Information Code Ref: AISC 9th ASD, 1997 UBC, 2003 IBC, 2003 NFPA 5000 i

S

Steel Section : W16X36 y 36.00ksi
Pinned-Pinned Load Duration Factor 1.00

Center Span 14.00 ft Bm Wt. Added to Loads Elastic Modulus 29,000.0ksi

Left Cant. 0.00 ft LL & ST Act Together

Right Cant 0.00 ft

Lu : Unbraced Length 14.00 ft
D|str|buted L.oads Note! Short Term Loads Are WIND Loads. #
poes R o -

DL 1.744 k/ft

LL 0.597 k/ft

ST k/ft

Start Location ft

End Location ft

Beam OK

Static Load Case Governs Stress

Usmg W1 6X36 sectlon Span = 14.00ft, Fy = 36.0ksi
End Fixity = Pinned-Pinned, Lu = 14.00ft, LDF = 1.000
Actual Allowable
Moment 58.237 k-ft 77.869 k-ft Max. Deflection -0.158 in
fb : Bending Stfrss/st 15;298) kil 16.539 ksi Length/DL Defl 1.418.7 -1
’ . Length/(DL+LL Defl) 1,062.4 :1
Shear 16.639 k 67.373 k
fv : Shear Stress 3.556 ksi 14.400 ksi
fvlFv 0.247 :1

Force & Stress Summary

fsi B S A R T o
<<-- These columns are Dead + Live Load placed as noted -->>

DL LL LL+ST LL LL+ST
Maximum Only @ Center _@ Center @ Cants @ Cants
Max. M + 58.24 k-ft 43.61 58.24 k-ft
Max. M - k-ft
Max. M @ Left k-t
Max. M @ Right k-ft
Shear @ Left 16.64 k 12.46 16.64 k
Shear @ Right 16.64 k 12.46 16.64 k
Center Defl. -0.1581in -0.118 -0.158 -0.158 0.000 0.000 in
Left Cant Defl 0.000in 0.000 0.000 0.000 0.000 0.000 in
Right Cant Defi 0.000 in 0.000 0.000 0.000 0.000 0.000 in
...Query Defl @ 0.000 ft 0.000 0.000 0.000 0.000 0.000 in
Reaction @ Left 16.64 12.46 16.64 16.64 k
Reaction @ Rt 16.64 12.46 16.64 16.64 k

Fa calc'd per Eq. E2-2, K*Lir > Cc
{ Beam, Major Axis, {102,000 * Cb / Fy)*.5 <= LrT <= (510,000 * Cb / Fy}*.5 , Fb per Eq. F1-6
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Page 2

06202 ecw:Calcutations

G IR

Description DLTH
Section Properties W16X36
B BCEEL SO,
Depth 15.860 in Weight 36.00 #/ft
Web Thick 0.295 in Txx 448.000 in4
Width 6.985in lyy 24.500 in4
Flange Thick 0.430in Sxx 56.500 in3
Area 10.60 in2 Syy 7.000 in3
Rt 1.790 in R-xx 6.510 in
Values for LRFD Design.... R-yy 1.520 in

J 0.540 in4 Zx 64.000 in3

Cw 1,460.00 in6 Zy 10.800 in3

K 0.832 in
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Deflection limit is L/360.

Allowable loads have not been modified for wind or earthquake loading.
Headers are made from two “boxed” or back to back members.

Allowable moment, shear and web crippling are based on twice the capacity of a single member. The moment of
inertia is based on twice the value of the single member.

Bearing length for web crippling = 1" minimum.
Values are for unpunched members.
Members are assumed adeguately braced for bending.

Header Load Table Notes

Allowable loads are for simply supported headers with uniform bending loads only.

Boxed Header

| I B
Back-to-Back Header

" Header Allowable Uniform Loads (Ib/ft)

6005137-33
6005162-33
6005200-33

6005137-54
6005162-54 33
600S200-54 33

600S250-54 33

600S162-68
600S200-68

6008137-97
6005162-97 33
6005200-97
6005250-97

440 e 250 e 144
501 e 290 e 167
477 e 305 e 193e

242

“e” Web stiffeners required at each support

Ny
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Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202
4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 5:29PM, 16 AUG 06

Do
Tempe, AZ 85282 escription

Ph: (480) 831-1170 Scope : Q’X
Fx: (480) 831-1136

T BBO00Z H
KW-0605362, Vor 580, 1-Dec-2003 Masonry Wall DeSIgn

g . . 0.0 p
Parapet Height 4.75 ft Calcof Em=fm”* 900.00 Fs 24 000.0 psi
Duration Factor 1.000 Special Inspection
Thickness 12.0in Wall Wt Mult. 1.000 Grout @ Rebar Only
Rebar Size 6 Normal Weight Block
Rebar Spacing 16 in Equivalent
Depth to Rebar 5750in @ Center Solid Thickness 8.500 in

R

Concenti
Dead Load 508.000 #/ft Dead Load 0.000 #/ft
Live Load 597.000 #/ft Live Load 0.000 #/ft
Load Eccentricity 9.310in Roof Load
Roof Load
LD;Slgn Values
E 1, 350 OOO p5| Rebar Area O 330 in2 np O 10274 j O 87932
n: Es/Em 21.481 Radius of Gyration 3.605 in k 0.36205 2/K 6.28222
Wall Weight 103.000 psf Moment of Inertia 1,325.390 in4
Max Allow Axial Stress = 0.25 f'm (1-(h/140r)*2) * Splnsp 279.26 psi
Allow Masonry Bending Stress = 0.33 fm * Splnsp = 495.00 psi
Allow Steel Bending Stress = 24,000.00 psi
Load Comblnatlon & Stress Detalls Summary
T S R P e
Bending Stresses Axial
Moment Load Steel Masonry Compression
Top of Wall in-# Ibs psi psi psi
DL +LL 10,287.6 1,594.3 6,165.7 162.9 15.63
DL + LL + Wind 7,897.3 997.3 4,733.1 125.0 9.78
DL + LL + Seismic 6,709.5 997.3 4,021.3 106.2 9.78
Between Base & Top of Wall
DL +LL 5,143.8 2,688.6 3,082.9 81.4 26.36
DL + LL + Wind 16,640.2 2,091.6 9,973.2 263.5 20.51
DL + LL + Seismic 11,329.2 2,091.6 6,790.0 179.4 20.51

21.25ft high wall with 4.75ft parapet, Normal Block w/ 12.00in wall w/ #6 bars at 16.00ino.c. at center

Max. Bending Compressive Stress . ... ..... 283.99 OK
Allowable . ................... 495.00 OK

Max. Axial Only Compressive Stress .. . ...... 26.36 psi
Allowable ... ....... 279.26 OK

Max Steel Bending Stress . ............. 9,973.17 psi

Allowable .. ........ 24,000.00 OK




Grenier Engineering Inc.

Tempe, AZ 85282
Ph: (480) 831-1170
Fx: (480) 831-1136

4515 South McClintock Dr. #211

Title : Silverbell National Guard Job # 06202
Dsgnr: Mark Medina Date: 5:29PM, 16 AUG 06
Description :

Scope : ﬁq

ev: 580002
User: KW-0805362, Ver 5.8.0, 1-Dec-2003
(c)1983-2003 ENERCALC Engineering Software
% 7 R R
Description

Page 2 @

Einal Loads & Moments

Wall Weight Mid Ht ,

Dead Load Moment @ Top of Wall 4,729.48 in-#
Dead Load Moment @ Mid Ht 2,364.74 in-#
Live Load Moment @ Top of Wall 5,558.07 in#
LiveLoad Moment @ Mid Ht 2,779.04 in-#

Maximum Allow Moment for Applied Axial Load =
Maximum Allow Axial Load for Applied Moment =

Seismic Moment @ Mid Ht 8.941.57 in#
Total Dead Load 508.00 Ibs
Totat Live Load 597.00 lbs
31,261.43 in-#
28.484.10 lbs



Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202

4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 5:20PM, 16 AUG 06

. Tempe, AZ 85282 Description :

Ph: (480) 831-1170

o Fx: (480) 831-1136
Rev: 580002

User: KW-0605362, Ver 5.8.0, 1-Dec-2003 ason Desi
€)1983-2003 ENERCALC Engineering Software M ry Wa “ g n

Scope :

Parapet Height 0.00 ft Calc of Em =fm* 900.00 24,000,0 psi
Duration Factor 1.000 Special Inspection
Thickness 8.01in Wall Wt Mult. 1.000 Grout @ Rebar Only
Rebar Size 5 Normal Weight Block
Rebar Spacing 48in Equivalent
Depth to Rebar 3.810in @ Center Solid Thickness 4.600 in
Loads

nifo o Concentric 1 OOE)ﬁpsf
Dead Load 327.000 #/ft Dead Load 0.000 #/it
Live Load 385.000 #/ft Live Load 0.000 #/ft
Load Eccentricity 0.000in Roof Load
Roof Load
{Desngn Values
S s s P o SRR R T R R R TR R R R I T,
E Rebar Area 0.078 in2 np 0 03641 j 0.92137
n: Es/Em Radius of Gyration 2.535in k 0.23590 2/Kj 9.20187
Wall Weight 55.000 psf Moment of Inertia 354.810in4
Max Allow Axial Stress = 0.25 fm (1-(h/140r)*2) * Spinsp 326.20 psi
Allow Masonry Bending Stress = 0.33 fm * Spinsp = 495.00 psi
Allow Steel Bending Stress = 24,000.00 psi
Load Comblnat|on & Stress Detalls Summary
R S S RIS T TR AT
Axial Bendmg Stresses Axial
Moment Load Steel Masonry Compression
Top of Wall in-# Ibs psi psi psi
DL +LL 0.0 712.0 0.0 0.0 12.90
DL +LL + Wind 0.0 327.0 0.0 0.0 5.92
DL + LL + Seismic 0.0 327.0 0.0 0.0 5.92
Between Base & Top of Wall
DL+LL 0.0 1,005.4 0.0 0.0 18.21
DL + LL + Wind 3,586.2 620.4 13,181.9 189.4 11.24
DL + LL + Seismic 1,333.7 620.4 4,902.4 70.5 11.24

10.67ft high wall with 0.00ft parapet, Normal Block w/ 8.00in wall w/ #5 bars at 48.00ino.c. at center

Max. Bending Compressive Stress . ... ..... 200.68 OK
Allowable . ................... 495.00 OK

Max. Axial Only Compressive Stress ... .... .. 18.21 psi
Allowable .. ........ 326.20 OK

Max Steel Bending Stress . . . ........... 13,181.94 psi

Allowable .. ........ 24,000.00 CK




Tempe, AZ 85282
Ph: (480) 831-1170
Fx:(480) 831-1136

Grenier Engineering Inc.
4515 South McClintock Dr. #211

Title : Silverbell National Guard
Dsgnr: Mark Medina
Description:

Job # 06202
Date: 5:29PM, 16 AUG 06

3l

Scope :

2003

Masonry Wall Design

' Final Loads & Moments

Wall Weight moment @ Mid Ht 293.43
Dead Load Moment @ Top of Wall 0.00
Dead Load Moment @ Mid Ht 0.00
Live Load Moment @ Top of Wall 0.00
LiveLoad Moment @ Mid Ht 0.00

Maximum Allow Moment for Applied Axial Load =
Maximum Allow Axial Load for Applied Moment =

Ibs

in-#
in-#
in-#
in#

Wind Moment @ Mid Ht 3,586.24 in-#

Seismic Moment @ Mid Ht 1,333.74 in#
Total Dead Load 327.00 Ibs
Total Live Load 385.00 Ibs

6,529.37 in-#
18,006.30 Ibs



Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202

4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 5:29PM, 16 AUG 06
D ption :

Tempe, AZ 85282 escription

Ph: (480) 831-1170 Scope : 2
pe:
Fx: (480) 831-1136 3

Dec-2003 Nlasonry Wall DeSIQn

eering Softw
et

Code Ref: ACI 530-02 3

T
fm

g . »~00.0 p
Parapet Height Calcof Em =fm* 900.00 Fs 24,000.0 psi
Duration Factor 1.000 Special Inspection
Thickness 8.0in Wall Wt Mult. 1.000 Grout @ Rebar Only
Rebar Size 5 Normal Weight Block
Rebar Spacing 16in Equivalent
Depth to Rebar 5.250in @ Edge Solid Thickness 5.800 in
| Loads o
" Uniform Loa
Dead Load 57.000 #/ft Dead Load 0.000 #/ft
Live Load 67.000 #/ft Live Load 0.000 #/ft
Load Eccentricity 0.000in Roof Load
Roof Load
E)esngn Values
T T s B R T B I e i R
E 1,350,000 psi Rebar Area 0.233 in2 np 0. 07928 j O 891 09
n: Es/Em 21.481 Radius of Gyration 2.368 in k 0.32673 2/Kkj 6.86948
Wall Weight 66.000 psf Moment of Inertia 390.210in4
Max Allow Axial Stress = 0.25 fm (1-(h/140r)*2) * Spinsp 135.24 psi
Allow Masonry Bending Stress = 0.33 fm * Splnsp = 495.00 psi
Allow Steel Bending Stress = 24,000.00 psi

Load Comblnatlon & Stress Detalls Summary

- Bendnng Stresses T

Moment Load Steel Masonry Compression
Top of Walil in-# Ibs psi psi psi
DL+LL 0.0 124.0 0.0 0.0 1.78
DL +LL + Wind 0.0 57.0 0.0 0.0 0.82
DL + LL + Seismic 0.0 57.0 0.0 0.0 0.82
Between Base & Top of Wall
DL +LL 0.0 883.0 0.0 0.0 12.69
DL + LL + Wind 18,567.9 816.0 17,071.0 385.6 11.72
DL + LL + Seismic 7,436.7 816.0 6,837.1 154.5 11.72
23.00ft high wall with 0.00ft parapet, Normal Block w/ 8.00in wall w/ #5 bars at 16.00ino.c. at edge
Max. Bending Compressive Stress . .. . ... .. 397.37 OK
Allowable ... .............. ... 495.00 OK
Max. Axial Only Compressive Stress . . .... ... 12.69 psi
Allowable . ......... 13524 OK
Max Steel Bending Stress . .. ... ........ 17,070.97 psi
Allowable ... ....... 24,000.00 OK




Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202

4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 5:29PM, 16 AUG 06
Description :

Tempe, AZ 85282 escription

Ph: (480) 831-1170 Scope : 33
Fx: (480) 831-1136

o 86602 -
KW-0605362, Ver 5.8.0, 1-Dec-2003 Masonry Wall DESlgn Page 2
3-2003 ENERCALC Engineering Softw; 06202.ecw.Calculati
T PR 2 BASE RS

SN i
Description

Final Loads & Moments

Wall Weight moment @ Mid Ht 759.00 |bs Wind Moment @ Mid Ht 18,567.89 in-#
Seismic Moment @ Mid Ht 7,436.68 in-#

Dead Load Moment @ Top of Wall 0.00 in-#

Dead L.oad Moment @ Mid Ht 0.00 in-# Total Dead Load 57.00 Ibs
Total Live Load 67.00 Ibs

Live Load Moment @ Top of Wall 0.00 in-#

LivelLoad Moment @ Mid Ht 0.00 in-#

Maximum Allow Moment for Applied Axial Load = 23,833.14 in-#

Maximum Allow Axial Load for Applied Moment = 9,412.56 Ibs



Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202

4515 South McClintock Dr. #211  Dsgnr: Mark Medina Date: S:50PM, 164G 06
Description :

Tempe, AZ 85282

Ph: (480) 831-1170 Scope : 3L{

Fx: (480) 831-1136

Page 1
06202 ecw: Calculatlons

ev. -
User: KW-0605362, Ver 5.8.0, 1-Dec-2003 Masonry Wall Desiagn
(c)1983-2003 ENERCALC Engineering Software ry g

Deécn ptlén DWA:M

General Information

Wall Height 22.67 1t Seismic Factor 03420 T pm 0.0 pet

Parapet Height 3.50 ft Calcof Em =fm * 900.00 Fs 24,000.0 psi
Duration Factor 1.000 Special Inspection

Thickness 12.0in Wall Wt Mult. 1.000 Grout @ Rebar Only

Rebar Size 6 Normal Weight Block

Rebar Spacing 16in Equivalent

Depth to Rebar 5.750in @ Center Solid Thickness 8.500 in

R TR R S S A s b PR RS i A
Uniform Load Concentric Axial Load Wind Load 23. 400 psf
Dead Load 34.000 #/ft Dead Load 0.000 #/ft
Live Load 40.000 #/ft Live Load 0.000 #/ft
Load Eccentricity 8.310in Roof Load
Roof Load

LDeS|gn Values

T R e T s TR
1,350,000 pSI Rebar Ar a . np j . .
n: Es/Em 21.481 Radius of Gyration 3.605 in k 0 36205  27kj 6.28222
Wall Weight 103.000 psf Moment of Inertia 1,325.390in4
Max Allow Axial Stress = 0.25 fm (1-(h/140rY*2) * Spinsp 266.03 psi
Allow Masonry Bending Stress = 0.33 fm * Spinsp = 495.00 psi
Allow Steel Bending Stress = 24,000.00 psi
{Rad Comblnatlon & Stress Detalls Summary
Axial Bendmg Stresses Axial
Moment Load Steel Masonry Compression

Top of Wall in-# Ibs psi psi psi

DL+LL 614.9 434.5 368.6 9.7 4.26

DL + LL + Wind 2,002.4 3945 1,200.1 31.7 3.87

DL + LL + Seismic 1,357.6 394.5 813.6 21.5 3.87
Between Base & Top of Wall

DL + LL 307.5 1,602.0 184.3 4.9 15.71

DL + LL + Wind 17,326.6 1,562.0 10,384.5 274.4 15.31

DL + LL + Seismic 10,882.1 1,562.0 6,522.1 172.3 15.31
T

2267t hiha| with 3.50ft parapet, Normal Block w/ 12.00in wall w/ #6 bars at 16.00ino.c. at center

Max. Bending Compressive Stress . . ....... 289.67 OK
Allowable ... ................. 495.00 OK

Max. Axial Only Compressive Stress .. ....... 15.71 psi
Allowable . ... ...... 266.03 OK

Max Steel Bending Stress . . ............ 10,384.52 psi

Allowable . ......... 24,000.00 OK




Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202

4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 5:30PM, 16 AUG 06
Description :

Tempe, AZ 85282

Ph: (480) 831-1170 Scope : ES’”
pe:
Fx: (480) 831-1136
Rev: 580007
oo e H Page 2 g
User: KW. 0608363, Ver 5.8.0, 1-Dec 2003 Masonry Wall Design 9 :

2.ecw:Calculations

Deécnption

LFinaI Loads & Moments

Wall Weight moment @ Mid Ht 1,528.01 lbs Wind Moment @ Mid Ht 17,189.20 in-#
Seismic Moment @ Mid Ht 10,743.99 in-#

Dead Load Moment @ Top of Wall 282.54 in-#

Dead Load Moment @ Mid Ht 141.27 in-# Total Dead Load 34.00 lbs
Total Live Load 40.00 ibs

Live Load Moment @ Top of Wali 332.40 in-#

LiveLoad Moment @ Mid Ht 166.20 in-#

Maximum Allow Moment for Applied Axial Load = 31,261.43 in-#

Maximum Allow Axial Load for Applied Moment = 27,135.31 |bs



Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202

4515 South McGlintock Dr. #211 Dsgnr: Mark Medina Date: 52PN, 16 AUG 06
Description :

Tempe, AZ 85282

Ph: (480) 831-1170 Scope : SQ

Fx: (480) 831-1136

580002

KIW-0605362, Ver 56,0, 1-Des Masonry Wall DeS|gn Page 1

06202 ecw: C culatlons

&

Code Ref: AC) 530-02 2

g . . 15000 ps
Parapet Height 3.50ft Calc of Em =fm * 900.00 Fs 24,000.0 psi
Duration Factor 1.000 Special Inspection
Thickness 8.0in Wall Wt Mult. 1.000 Grout @ Rebar Only
Rebar Size 6 Normal Weight Block
Rebar Spacing 16in Equivalent
Depth to Rebar 5.250in @ Edge Solid Thickness 5.800 in

centri
Dead Load 68.000 #/ft Dead Load 0.000 #/ft
Live Load 80.000 #/ft Live Load 0.000 #/ft
Load Eccentricity 6.440in Roof Load
Roof Load
Design Values
Ea S R SR R R ST N SRS SRR B L SR o R A I R TS i, e B e
E 1,350,000 psi Rebar Area 0.330 in2 np O 11252 j 0.87499
n: Es/Em 21.481 Radius of Gyration 2.368 in k 0.37503 2/Kj 6.09484
Wall Weight 66.000 psf Moment of Inertia 390.210in4
Max Allow Axial Stress = 0.25 fm (1-(h/140r)*2) * Splnsp 139.20 psi
Allow Masonry Bending Stress = 0.33 fm * Spinsp = 495.00 psi
Allow Steel Bending Stress = 24,000.00 psi

Load Comblnatlon & Stress Detalls Summary

] Bendmg Stresses

Moment Load Steel Masonry Compression

Top of Wall in# Ibs psi psi psi

OL +LL 953.1 379.0 628.7 17.6 5.45

DL + LL + Wind 2,157.8 299.0 1,423.4 39.8 4.30

DL + LL + Seismic 1,126.8 299.0 743.3 20.8 4.30
Between Base & Top of Wall

DL + LL 476.6 1,127.1 314.4 8.8 16.19

DL + LL + Wind 17,403.2 1,047.1 11,480.3 320.7 15.04

DL + LL + Seismic 7,099.7 1,047.1 4,683.4 130.8 15.04

22 .67ft high wall with 3.50ft parapet, Normal Block w/ 8.00in wall w/ #6 bars at 16.00ino.c. at edge

Max. Bending Compressive Stress . ........ 335.74 OK
Allowable . ................... 495.00 OK

Max. Axial Only Compressive Stress .. .... ... 16.19 psi
Allowable . ......... 139.20 OK

Max Steel Bending Stress ... ........... 11,480.31 psi

Allowable . ......... 24,000.00 OK




Grenier Engineering Inc. Title : Silverbell National Guard Job # 06202
4515 South McClintock Dr. #211 Dsgnr: Mark Medina Date: 5:52PM, 16 AUG 06

Tempe, AZ 85282 Description :

gineering Software
7% SIS

g

Ph: (480) 831-1170 Scope : 3’7
5 Fx: (480) 831-1136
Ser: KW-0605362, Ver 5.8.0, 1-Dec-2003 Masonry Wall Design
( NERCALC Engi

e

Fi

nal Loads & Moments Tk

Wall Weight moment @ Mid Ht 979.11 ibs Wind Moment @ Mid Ht 17,189.20 in#
Seismic Moment @ Mid Ht 6,884.50 in-#

Dead Load Moment @ Top of Wall 437.92 in-#

Dead Load Moment @ Mid Ht 218.96 in-# Total Dead Load 68.00 Ibs
Total Live Load 80.00 Ibs

Live Load Moment @ Top of Wall 515.20 in-#

LiveLoad Moment @ Mid Ht 257.60 in#

Maximum Allow Moment for Applied Axial Load = 26,862.25 in-#

Maximum Allow Axial Load for Applied Moment = 9,688.58 lbs
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4.44

16 179 250 | 362 480 727 | 249 344 | 551 732 1133 | 307 458 | 785 1038 16.07
24 179 250 | 362 480 7.27 | 249 344 | 551 732 11.33 785 1038 16.07
10 12 179 250 480 727 | 249 732 1133 | 3.07 4.58
16 179 250 4.80 7.32 1133 | 307 458
24 1.75  2.50 4.80 . 7.32 1133 | 3.07 4.58
L2350 4.80. ©7.32° 711332 | 3.07. 458" | 7.8
250 4.80" . S7:32°011.33:7(8.07 . 458 | 7
1467 24901 4.80° 7.32°11.33° [ 276 | 4.58
174 250 4.80 . 7.32 1133 | 3.03 451
16 153 250 4.80 344 | 551 7.32 1133 | 2.82 451
24 1127 247 4.80 313 | 551 732 1133 | 224 427
16 4201537 1 250 4.80 344 [15517 732 1133 | 275 . 4.40
L6 1267 2.29 4.80 328 2551 - 732 11.33 | 238 433 | 7
24 0.74¢ '1.81°% 4.80  7.2777) 1278 267°5|V55% °7.32 1133 |-1.66°% 3627

156.60

1 Deflection exceeds L/120
2 Deflection exceeds L/240
3 Deflection exceeds L/360

See Combined Axial and Lateral Load Table Notes on page 20.

6 Deflection exceeds L/600
7 Deflection exceeds L/720

— If not noted, deflection is less than L/720

22




“3 {rera 0%7‘ D1
14" TJI® 110 @ 24" olc

\Vey erhacuser Business
Beam® 6.20 Serial Number! 7005122663

;:fef 2:12:32;2?5;"’:6 THIS PRODUCT MEETS OR EXCEEDS THE SET DESIGN CONTROLS 367
et e o FOR THE APPLICATION AND LOADS LISTED

) PV o - . .
Member Slope: 0712 Roof Sloped/12 Overall Dimension: 22 2

[zt
[1]; HR)
1 1
i et 20 = N
All dimensions are horizontal. Product Diagram is Conceptual.

JADS:
alysis is for a Joist Member.
Frimary Load Group - Roof (psf): 20.0 Live at 125 % duration, 17.0 Dead

~*JPPORTS:
Input  Bearing  Vertical Reactions (lbs) Detail Other
Width  Length Live/Dead/Uplift/Total
1 Plate on masonry wall  7.63" 7.63" 452/383/0/835 Overhang 1 Ply 14" TJi® 110
Stud wall 3.50" 3.50" 437/370/0/807 Overhang 1 Ply 14" TJI® 110
DESIGN CONTROLS:
Maximum Design Control Control Location
ear (Ibs) 725 -678 2325 Passed (29%) Rt. end Span 1 under Roof ADJACENT span loading
srtical Reaction (lbs) 807 807 2418 Passed (33%) Bearing 2 under Roof ADJACENT span loading
Moment (Ft-Lbs) 3483 3483 4456 Passed (78%) MID Span 1 under Roof ALTERNATE span loading
* “se Load Defl (in) 0.398 0.651 Passed (L/589)  MID Span 1 under Roof ALTERNATE span loading
ital Load Defi (in) 0.733 0.977 Passed (L/320)  MID Span 1 under Roof ALTERNATE span loading

-Deflection Criteria: STANDARD(L1.:L/360,TL:L/240).
-TJd maximum bearing length controls reaction capacity. Limits: End supports, 3 1/2". Intermediate supports, 5 1/4"
acing(Lu): All compression edges {top and bottom) must be braced at 2' 9” o/c unless detailed otherwise. Proper attachment and positioning of lateral bracing is required to achieve
1 mber stability.
-11ne load conditions considered in this design analysis include alternate and adjacent member pattern loading.

/~ DDITIONAL NOTES:
PORTANT! The analysis presented is output from software developed by Trus Joist {TJ). TJ warrants the sizing of its products by this software will be accomplished in accordance
v...1 TJ product design criteria and code accepted design values. The specific product application, input design loads, and stated dimensions have been provided by the software user.
This output has not been reviewed by a TJ Associate.
-Nt all products are readily available. Check with your supplier or TJ technical representative for product availability.
- IS ANALYSIS FOR TRUS JOIST PRODUCTS ONLY! PRODUCT SUBSTITUTION VOIDS THIS ANALYSIS.
oswable Stress Design methodology was used for Building Code IBC analyzing the TJ Custom product listed above.

PROJECT INFORMATION: OPERATOR INFORMATION:
Silverbell National Guard Arnold Ellison
5 No: 06202 Grenier Engineering, Inc.

4515 South MeClintock Dr. Suite 211
Tempe, AZ 85282

Phone : (480)831-1170

Fax  :(480)831-1136
aellison@grenierse.com

Crmyright © 2005 by Trus Joist, a Weyerhaeuser Business
T ®» and TJ-Beam® are registered trademarks of Trus Joist.
e Joist®, Pro™ and TJ-Pro™ are trademarks of Trus Joist.

J:\06000\06202 - BNG Silver Bell Fire Station\Engineering\DJl.sms
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Beam® 6.20 Serial Numberﬁ?()%%‘%ﬁr Bmmm 20" TJ I®/L65 @ 24" OIC L/O

oo a0 18 THIS PRODUCT MEETS OR EXCEEDS THE SET DESIGN
CONTROLS FOR THE APPLICATION AND LOADS LISTED

~"|Member Slope: 412 Roof Sloped/12 Overall Dimension: 35° 3"

== :
[} 2]
2. B" & 33- su A
All dimensions are horizontal. Produet Diagram is Conceptual.
i JADS:
.« alysis is for a Joist Member.
Primary Load Group - Roof (psf): 20.0 Live at 125 % duration, 17.0 Dead

JPPORTS:
Input  Bearing Vertical Reactions Ply Depth Nailing Detail Other
Width Length (Ibs) Depth
Live/Dead/Uplift/Total
Plate on masonry wall 8.00" 8.00" 772/692/0/ 1464 N/A  N/A N/A Overhang 1 Ply 20"
TJI®/LES
2 Glulam or solid sawn lumber  8.75" Hanger 680/607/0/ 1288 N/A  N/A N/A Top Mount None
beam Hanger

-Web stiffeners are required at support(s): 1, 2. See TJI JOIST INSTALLATION INFORMATION for nailing requirements.

! \NGERS: No Manufacturer Selected

ipport Model Sliope Skew Reverse TopFlange Top Flange Support Wood
Flanges  Offset Slope Species
2 Top Mount Hanger NONE FOUND  4/12 0 N/A N/A N/A Douglas Fir

LESIGN CONTROLS:

Maximum Design Control Control Location
near (Ibs) 1249 -1233 3425 Passed (36%) Rt. end Span 1 under Roof ALTERNATE span loading
. ortical Reaction (Ibs) 1233 1233 3594 Passed (34%)  Bearing 2 under Roof ALTERNATE span loading
Moment (Ft-Lbs) 10017 10017 14425 Passed (69%)  MID Span 1 under Roof ALTERNATE span loading
ve Load Defl (in) 0.781 1.723 Passed (1L/530) MID Span 1 under Roof ALTERNATE span loading
>tal Load Defl (in) 1.474 2.297 Passed (1/281) MID Span 1 under Roof ALTERNATE span loading

-Deflection Criteria: STANDARD(LL:L/240,TL:L/180).

i maximum bearing length controls reaction capacity. Limits: End supports, 3 1/2". Intermediate supports, 5 1/4".

acing(Lu): All compression edges (top and bottom) must be braced at 4' o/c unless detailed otherwise. Proper attachment and positioning of lateral
bracing is required to achieve member stability.
-The load conditions considered in this design analysis include alternate member pattern loading.

' OJECT INFORMATION: OPERATOR INFORMATION:
Silverbell National Guard mark medina *

Grenier Engineering
b# - 06202 4515 S. McClintock Dr.
. Tempe, AZ 85282
Phone : (480) 831-1170
Fax  :(480)831-1136
datbrownguy @hotmail.com

C~~yright © 2005 by Trus Joist, a Weyerhaeuser Business
T ® and TJ-Beam® are registered trademarks of Trus Joist.
e Joist™, Pro™ and TJ-Pro™ are trademarks of Trus Joist.

J:\06000\06202 - ANG Silver Bell Fire Station\Engineering\DJ2.sms



FngJodit
hacuser Busines 28"(brg)-42 5/8"(ridge) TJL Open Web Truss @ 24" ol/c f I

A Keye
TJ-Beam® 6.20 Serial Number: 7005122663

ver.2 222 THIS PRODUCT MEETS OR EXCEEDS THE SET DESIGN CONTROLS
| o FOR THE APPLICATION AND LOADS LISTED

Left Slope.501-12 Right Slope-501:12

é 5;8' 3-- A
Product Diagram is Conceptual.

LOADS:
Analysis is for a Joist Member.
Primary Load Group - Roof (psf): 20.0 Live at 125 % duration, 17.0 Dead

SUPPORTS:
Input Vertical Reactions (Ibs) Detail Other
Width  Live/Dead/Uplift/Total
1 Studwall  3.50" 1173/997/0/ 2171 Wall 2x_ Blocking
2 Studwall 350" 1173/997/0/2171 Wall 2x_ Blocking

-Left Support: Top-All, Approx. clip height: 1 5/8%, Approx. clip width: 7 3/18”, Allowed choice(s): TOP (NO-NOTCH),TOP (U-CLIP)
-Right Support: Top-All, Approx. clip height: 1 5/8", Approx. clip width: 7 3/16", Allowed choice(s): TOP (NO-NOTCH), TOP (U-CL!P)

DESIGN CONTROLS:

Maximum  Design Control Control Location
Shear (Ibs) 2158 2158 2395 Passed (90%) Rt. end Span 1 under Roof loading
Moment (Ft-Lbs) 31724 30622 30911 Passed (99%) MID Span 1 under Roof loading
Live Load Defl (in) 1.641 2.917 Passed (L/427)  MID Span 1 under Roof loading
Total Load Defl (in) 3.036 3.889 Passed (L/231)  MID Span 1 under Roof loading

-Deflection Criteria: STANDARD(LL:L/240,TL:L/180).

-Allowable moment was increased for repetitive member usage.

-Bracing{Lu): All compression edges (top and bottorn) must be braced at 5' 3" o/c unless detailed otherwise. Properattachment and positioning of lateral bracing is required to achieve
member stability.

ADDITIONAL NOTES:

-IMPORTANT! The analysis presented is output from software developed by Trus Joist (TJ). TJ warrants the sizing of its products by this software will be accomplished in accordance
with TJ product design criteria and code accepted design values. The specific product application, input design loads, and stated dimensions have been provided by the software user.
This output has not been reviewed by a TJ Associate.

-Not all products are readily available. Check with your supplier or TJ technical representative for product availability.

-THIS ANALYSIS FOR TRUS JOIST PRODUCTS ONLY! PRODUCT SUBSTITUTION VOIDS THIS ANALYSIS.

-Allowable Stress Design methodology was used for Building Code I1BC analyzing the TJ Custom product listed above.

-The open web truss analysis presented is approximate. All open web trusses are custom designed to carry the specific design loads for each project. Actual truss capacity when
fabricated is limited to that required to resist the specified loads. Do not use this analysis to verify the capacity of existing trusses.

-Pricing Load (plf} = 74

PROJECT INFORMATION; OPERATOR INFORMATION:
Silverbell National Guard Arnold Ellison
Job No: 06202 Grenier Engineering, Inc.

4515 South McClintock Dr. Suite 211
Tempe, AZ 85282

Phone : (480)831-1170

Fax  :(480)831-1136
aellison@grenierse.com

Copyright © 2005 by Trus Joist, a Weyerhaeuser Business
TIM® is a registered trademark of Trus Joist.
TJH™, TJL™, TILM™, TILX™, TIS™ and TJW™ are trademarks of Trus Joist.
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- i , PROJECT: Silverbell N.G.F.S. sueeTNO: Y 2
Engineering, Inc.

Siructural ard Civil Eagliearing Coensultants JOB NO: 06202 : DATE: Aug-06
The first thing we desian is pour confidence. BY: AE
Description: Bearing
DL 1
Uniform Loads Bolt values for (Douglas Fir-Larch)
Dead load = 170 Ib/ft Parallel = 1480 Ibs
Live Load = 200 Ib/ft Perpendicular = 780 Ibs
Lateral Load = 180 Ib/ft Duration factors
Dead + live load = 125
Wood Ledger Dead + Short Term = 1.33
Width = 2.5in Dead + Live + Short Term = 1.33 (Floor load)
Depth = 7.251n
Anchor bolt
Diameter = 34 in
Spacing = 24 in

Locad Combinations

Dead + Live Dead + Short Term

Vertical Force = 740 bs Vertical Force = 340 Ibs

Allowable Force = 975 lbs OK Horizontal Force = 360 |Ibs
Resultant Force = 495 |bs
Angle of Resultant = 434 Deg

Dead + Live + Short Term Allow Diagonal force = 1383 Ibs OK

Vertical Force = 740 Ibs

Horizontal Force = 360 ibs

Resultant Force = 8229 |Ibs

Angle of Resultant = 64.06 Deg

1l

Aliow Diagonal force 1141 lbs OK



Zrenier
. PROJECT: Silverbell N.G.F.S. sueeTNO: Y B
Engineering, inc.

Stractural and Sivil Enginsering Conswizants JOB NO: 06202 DATE: Aug-06
The {irst thing we desion is pour confldence. BY: AE
Description: Bearing at Apparatus Bay
DL 2
Uniform Loads Bolt values for (Douglas Fir-lLarch)
Dead load = 510 Ib/ft Parallel = 2700 Ibs
Live Load = 600 Ib/ft Perpendicular = 1300 lbs
Lateral Load = 180 Ib/ft Duration factors
Dead + live load = 125
Wood Ledger Dead + Short Term = 1.33
Width = 3.51n Dead + Live + Short Term = 1.33 (Floor load)
Depth = 1125in
Anchor bolt
Diameter = 1 in
Spacing = 16 in

Load Combinations

Dead + Live Dead + Short Term

Vertical Force = 1480 lbs Vertical Force = 680 Ibs

Allowable Force = 1625 lbs OK Horizontal Force = 240 Ibs
Resultant Force = 721 bs
Angle of Resultant = 706 Deg

Dead + Live + Short Term Allow Diagonal force = 1834 1Ibs OK
Vertical Force = 1480 Ibs
Horizontal Force = 240 Ibs
Resultant Force = 1499 Ibs
Angle of Resultant = 80.79 Deg

Allow Diagonal force 1752 Ibs OK



Grenior L{q
N . - - T: Silve N.G.E.S. TNO:
l Engineering, inc. PROJECT: Silverbell N.G.F.S SHEET NO

M Siructurat aod Givil Engineering Seonsultanmis JOB NO: 06202 DATE: Aug-06
The first thing we design is pour confidence. BY: AE
Description: Non-Bearing
DL B
Uniform Loads Bolt values for (Douglas Fir-Larch)
Dead load = 34 1b/ft Parallel = 1480 Ibs
Live Load = 40 Ib/ft Perpendicular = 780 Ibs
Lateral Load = 180 Ib/ft Duration factors
Dead + live load = 1.25
Wood Ledger Dead + Short Term = 1.33
Width = 2.5in Dead + Live + Short Term = 1.33 (Floor load)
Depth = 7.25in
Anchor bolt
Diameter = 3/4 in
Spacing = 48 in

Load Combinations

Dead + Live Dead + Short Term

Vertical Force = 296 Ibs Vertical Force = 136 Ibs

Allowable Force = 975 Ibs OK Horizontal Force = 720 Ibs
Resultant Force = 733 Ibs
Angle of Resultant = 10.7 Deg

Dead + Live + Short Term Allow Diagonal force = 1909 |bs OK

Vertical Force = 296 Ibs

Horizontal Force = 720 Ibs

Resultant Force = 7785 Ibs

Angle of Resultant = 2235 Deg

Allow Diagonal force 1742 |bs OK
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Grenjer

. . PROJECT: Sopon Gymnasium SHEET NO: S'
Engineering, Inc.
Srructural and Civil Engineering Consuitants JOB NO: 06233 DATE: Jul-06
The {lrst thing we design s your condfidence. BY: MAM
Jamb 7 (3'-4" Opening)
Width = 1.33 Ft Roof PDL 96 Ibs p= 0.007316
Height= - 20 ft PLL 112 Ibs np= 0.157155
Opening Width 3.34 ft = 0.425089
Wall Rein. 1.33 ft = 0.858304
wind psf= 22.4 psf Results : 2/jk= 5.481625
wind load 82.096 Ib/ft M= 4104.8 ft-Ib F'm= 1500 psi
fo= 600.0 psi S.1. (y/n) y
Wall thickness 7.625 in fo= 17432 psi 1
Rebar area 0.31 in*2 fa dl= 0.8 psi Fb= 500 psi
# each face ‘ 2 fall = 0.9 psi = 2.201148 in
total area 0.62 in?2 h/r= 109.034
d= 222531 n fb/Fb= 1.20003 Fa= 154.5622 psi
Fs= 24000 psi fs/Fs= 0.72633 Em = 1350000 PSI
Es = 2.90E+07 PSI
n= 21.48
Combined loads
DL+LL= 0.011 <= 1.33 OK
0.6DL + W = 1.203 <= 1.33 OK
DL+LL+W 1.211 <= 1.33  OK

use 16" jamb with 2 #5 each cell = (4) bars Total (special inspection is required)



Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202

4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06
iption :

Tempe, Arizona 85282 Description

(480) 831-1170 Fax: (480) 831-1136 Scope : S’Z_

T 580006
User: KW-0605362, Ver 5.8.0, 1-Dec-2003
(c)1983-2003 ENERCALC Engineering Software

Steel Beam DeSlgn Page 1
Description Trellis Beam S T

06202.ecw: Ca[culahons :

TR

[_Cieneral Information Code Ref: AISC 9th ASD, 1997 UBC, 2003 IBC, 2003 NFPA 5000
R T i T 7 % 25 % 7
Steel Section : HSS4X4X1/ y 3.00ks
Pinned-Pinned Load Duration Factor 1.00

Center Span 5.00 ft Bm Wht. Added to Loads Elastic Modulus 29,000.0ksi

Left Cant. 0.00 ft LL & ST Act Together

Right Cant 1.00 ft

Lu : Unbraced Length 5.00 ft

LDlstrlbuted Loads

T

Note! Short Term Loads Are WIND Loads.

DL 0.108 k/ft
LL 0.215 k/ft
ST k/ft
Start Location ft
End Location ft

Beam OK |

Static Load Case Governs Stress

1 Uslng HSS4X4X1/8 sectlon Span = 5.00ft, Fy = 46.0ksi, Left Cant. = 0.00ft, Right Cant. = 1.00ft
End Fixity = Pinned-Pinned, Lu = 5.00ft, LDF = 1.000

_Actual _Allowable
Moment 1.000 k-ft 5.060 k-ft Max. Deflection -0.035 in
fb : Bending Stfrsslst g;lgg kil 27.600 ksi Length/DL Defl 3,562.7 : 1
: ' Length/(DL+LL Defl) 1,077.1 : 1

Shear 0.834 k 17.075 k

fv : Shear Stress 0.899 ksi 18.400 ksi
fv/Fv 0.049 : 1

LForce & Stress Summary

A T R s S O S e S R T B 5%

e o G «W?‘NZWWMW R e G KO
<<-- These columns are Dead + Live Load placed as noted —->>

DL LL LL+ST LL LL+ST
Maximum Only @ Center @ Center @ Cants @ Cants
Max. M + 1.00 k-ft 0.33 1.00 0.28 k-ft
Max. M - -0.06 -0.06 -0.16 k-ft
Max. M @ Left k-ft
Max. M @ Right -0.06 -0.06 -0.16 k-ft
Shear @ Left 0.81k 0.27 0.81 0.25 k
Shear @ Right 0.83k 0.30 0.83 0.32 k
Center Defl. -0.0351in ~0.011 -0.035 -0.035 -0.009 -0.008 in
Left Cant Defl 0.000in 0.000 0.000 0.000 0.000 0.000 in
Right Cant Defl 0.022in 0.007 0.022 0.022 0.004 0.004 in
-..Query Defl @ 0.000 ft 0.000 0.000 0.000 0.000 0.000 in
Reaction @ Left 0.81 0.27 0.81 0.81 0.25 0.25 k
Reaction @ Rt 1.18 0.41 0.95 0.95 0.65 0.65 k

Fa calc'd per Eq. E2-1, K'Ur<Cc
Sectnon Propertles HSS4X4X1/8

R T e S S S D A P o RS TR e S AU
Depth 4.000 in Weight 6.01 #/ft
Web Thick 0.116 in Ixx 4.400 in4
Width 4.000 in lyy 4.400 in4
Flange Thick 0.116 in Sxx 2.200 in3
Area 1.77in2 Syy 2.200 in3
Rt 0.000 in R-xx 1.580 in
Values for LRFD Design.... R-yy 1.580 in
J 6.910 in4 Zx 2.560 in3

Cw 3.49in6 Zy 2.560 in3



Grenier Engineering, Inc. Title : Silverbel) National Guard Job # 06202

4515 S MCC“ntOCk Dr Suite 211 Dsgnr: Mark Medina Date: 316PM, 17 AUG 06
o Description :

Tempe, Arizona 85282

(480) 831-1170 Fax: (480) 831-1136 g o . -~

Rev: 580007 —
User: KW-0605362, Ver 5.8.0, 1-Dec-2003
c)1983 -2003 ENERCALC Engineering Software

06202.ecw:Calculations

Multi- Span Steel Beam Page 1

G

7 R E
Descrlptlon Trellis Joist

General Information Code Ref: AISC 9th ASD, 1997 UBC, 2003 I1BC, 2003 NFPA 5ooo

RS A

Fy - Yield Stress 46.00ksi Load Duration Factor " 1.00
Spans Considered Continuous Over Supports

{Span Information

RN B
Descnphon

Span ft 9.00 8.00
Steel Section HSS4X2X1/8  HSS4X2X1/8
End Fixity Pin-Pin Pin-Pin

Unbraced Length ft 9.00 8.00

Liv Loadk Used

Dead Load k/ft 0.010 0.010
Live Load k/ft 0.020 0.020
Results

WM'tmax @ Cnfri 0.18 o .
@X= 3.48 5.12
Max @ Left End k-ft 0.00 -0.27
Max @ Right End k-ft -0.27 0.00
fb : Actual psi 2,479.2 2,479.2
Fb : Allowable psi 27,600.0 27,600.0
Bending OK Bending OK
fv: Actual psi 178.3 166.2
Fv : Allowable psi 18,400.0 18,400.0

[Reactlons & Deflections

e ey BEELE O R e Hi: 2
Shear @ Left k 0.10 O 15
Shear @ Right k 0.17 0.09
Reactions...
DL @ Left k 0.03 0.11
LL @ Left k 0.07 0.21
Total @ Left k 0.10 0.32
DL @ Right k 0.11 0.03
LL @ Right ki 0.21 0.06
Total @ Right k 0.32 0.09
Max. Deflection in -0.027 -0.012
= ft 3.90 4.80
Span/Deflection Ratio 3,977.8 7,870.2

Query Values

[ Locatlon

Shear . B K . B R .
Moment k-ft 0.00 -0.27 0.00 0.00 0.00 0.00 0.00 0.00

Max. Deflection in 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000




Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202

4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06
T Description :

Tempe, Arizona 85282 S L{

(480) 831-1170 Fax: (480) 831-1136 Scope:

Code Ref: ACI 318-02, 1997 UBC, 2003 IBC, 2003 NFPA 5000
Cantilevered Retaining Wall Design Page 1

06202.ecw:Calculations

Description Site Wall (H = 6-0")

\Lglterla SoilData Footing Strengths & Dimensions
CERRE SRR S R P TR
Retained Height 0.67 ft éllow S;oxl BFelar(xjng " th2,5)00.0 psf f‘c . 2,500 pSl Fy = 40 000 p3|
Wall height above soil = 6.00 ft quiva ept uid Pressure _e o Min. As % = 0.0014
. _ ) Heel Active Pressure = 35.0 Toe Width - 0.67 ft
Slope Behind Wall = 0.00:1 Toe Active Pressure = 0.0 Heel Width - 1'33
Height of Soil over Toe = 6.00in Passive Pressure = 250.0 Total Footing Width - ——m
. : - Water height over heel = 0.0 ft ’
Soil Density = 110.00 pcf g Footing Thickness = 10.00in
Footing||Sil Friction = 0.300 Kev Widih B .
Wind on Stem = 13.0 psf Soil height to ignore Kg Delzptth - 888:2
f i = 0.00i B :
OF passive pressure n Key Distance from Toe = 0.00 ft

Cover @ Top = 3.00in @ Btm.= 3.00in

! DeSIQn Summary

LStem Construction

T A T PR Stem OK

714 Ibs esign helght ft = 0.00

.resultant ecc. = 5.91 in Wall Material Above "Ht” = Masonry
Soil Pressure @ Toe = 938 psf OK ;Zgg:;?se - #8'02

5t Pressure @ Heel = 0 psf OK e C
OOAI b 2,000 psf Rebar Spacing = 48.00

Howable = , S _

s oif Pressure Less Than Allowablep DSsei%arl: glzige‘j at - Center
ACI FFactored @ Toe = 1,293 psf fo/FB + fa/Fa - 0.976
AC Factored @ Heel = 0 psf Total Force @ Section  Ibs = 85.9
Footing Shear @ Toe = = 6.5 psi OK Moment....Actual frt=  288.0
Footing ;:near @Heel = 2.6 pst OK Moment.....Allowable = 295.2

AIIowa:)?e . - 85.0 psi Shear.....Actual psi = 3.2

Wall Stability Ratios S
Overturning = 1.98 OK Shear.....Allowable psi = 19.4
Sliding = 3.71 (Vertical Co Bar Develop ABOVE Ht. in= 20.00

Sliding Caics (Vertical Component Used) Bar Lap/Hook BELOW Ht. in= 6.00
Laterai Sliding Force = 117.6 lbs Wall Weight = 55.0

less 100% Passive Force= - 222.2 |bs Rebar Depth 'd’ in= 3.81
less 100% Friction Force= -  214.1Ibs Masonry Data -
fm psi = 1,500
Adde = 0.0 Ibs OK Fs psi= 20,000
- = 0.0 lbs OK Solid Grouting = No
Special Inspection = No
— Modular Ratio 'n' = 25,78
THoe Heel Short Term Factor = 1.000
Factored Pressure = 1,293 0 psf Equiv. Solid Thick. in= 4.60
Mu’ 1 Upward = 367 0 ft-# Masonry Block Type =
Mu' : Downward = 88 109 ft-# Concrete Data
Mu: Design = 280 109 ft# fc psi =

Actual 1-Way Shear = 6.48 2.62 psi Fy psi=
Allow i-Way Shear = 85.00 85.00 psi Other Acceptable Sizes & Spacings
Toe Reinforcing = None Spec'd Toe:

Heel Reinforcing = None Spec'd Heel:
Key Reinforcing = None Spec'd Key:



Grenier Engineering, Inc. Title : Silverbell National Guard Job # 06202
4515 S. McClintock Dr Suite 211 Dsgnr: Mark Medina Date: 3:16PM, 17 AUG 06

D iption :
Tempe, Arizona 85282 escription
(480) 831-1170 Fax: (480) 831-1136 Scope:
Code Ref: ACI 318-02, 1997 UBC, 2003 IBC, 2003 NFPA 5000

016 ) - T :
USer: KW.0805362, Ver 58,0, 1-Dec-2003 Cantilevered Retaining Wall Design Page 2 I
(€)1983-2003 ENERCALC Engineering Software 06202.ecw:Calculations
Site Wall (H = 6'-0")

o
Description

rSTJmmary of Overturning & Resisting Forces & Moments %
..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance  Moment
Item lbs ft ft-# : tbs ft ft-#
Heel Active Pressure = 39.6 0.50 19.8 Soil Over Heel = 49.1 1.67 81.9
Toe Active Pressure = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem = 0.00
Load @ Stem Above Soil = 78.0 4.50 351.3 Soail Over Toe = 36.7 0.33 12.2
SeismiclLoad = Surcharge Over Toe =
—— Stem Weight(s) = 366.9 1.00 366.9
Total = 117.6 O.T.M. = 3711 Earth @ Stem Transitions =
Resisting/Overturning Ratio = 1.98 Footing Weight = 250.0 1.00 250.0
Vertical Loads used for Soil Pressure = 713.7 Ibs Key Weight =
Vert. Component = 11.0 2.00 22.0

Vertical component of active pressure used for soil pressure Total= 7137 Ibs RM.= 7330
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4 Grenier _ <
. PROJECT: Silverbell N.G.F.S. SHEET NO: 7

g Engineering JOB NO: 06202 DATE:  Aug-06
Siructurat and Civil Englned £
The first thing we desion is your confidence. BY: AE
LATERAL ANALYSIS
WIND: 90 Mph, Exposure "C" SEISMIC: DESIGN CATEGORY C (Detailing)
Roof Flat 3:12 V = 0.085 W Controls
H=0-15-0" P=17.0 224 PSF
H = 20-0" P=19.0 239 PSF
H = 25'-0" P= 199 250 PSF
Loads to Roof Diaph.
Wilwing = 112 Ib/ft W2wing = 187  Ib/ft W3wing = 285 Ib/ft
W1Seismic = 211 Ib/ft Wzseismjc = 234 Ib/ft Wsseismic = 348 |b/ft
Wayia = 187  Ib/ft
W4Seismic = 1 98 lb/ft
Diap Stresses
Vi= 2711 X 46 = 2 = 53 = 91 Ib/ft
Vo= 348 x 57.33 = 2 = 5967 = 167 - Ib/ft
Viy= 348 x  59.66 =+ 2 =+ 5767 = 180 Ib/ft
V4= 234 X 53 < 2 = 46 = 135 Ib/ft
Vs= 198 x  28.33 = 2 = 16 = 175 |b/ft

Use 1/2" plywood sheathing unblocked with 8d at 6-6-12 at Roof Level Typical, U.N.O.
Valtow = 180 Ib/ft >= 180 Ib/tt OK

BEAM SPLICE CONNECTION: Use 3/4" Bolt With 5-1/4" Member Taow = 4227 ™BOLT

Number of Bolts Required = 0.082
Use minimum (2) 3/4" bolts in double shear with 1/4" plate with 5 1/4" beam

Floor Shear Wall Line Forces

Grid Line 1V = 4844 Ibs. Grid Line5V = 6205 |bs.
Grid Line 2V = 14831 Ibs. GridLine6V = 9012 |Ibs.
Grid Line3V = 9986 Ibs. Grid Line 7V = 2807 [bs.

Grid Line 4V = 10392 Ibs.

Chord Force yay: = (3487t x 59-8"2) / (8 x 57'-4") = 2701 Ibs

Provide #5 minimum horizontal in 8" deep bond beam at roof line
T.ow = 6200 Ibs



{ Grenjey

PROJECT: Silverbell N.G.F.S.

SHEET NO: g—g

Engineering, Inc. JOB NO: 06202 DATE: Aug-06
Seructural and Civil Engineoring Consuliants BY: AE
The first thing we design 1s your confidence.
Walls "DSW1" - Line 1 Sds = 0.338
Length = 25 ft Roofp, = 17 psf Roofp = 34 b/t p= 0.0001
Height = 14.167 ft Roof,, = 20 psf Roof = 40 Ib/ft  mp= 0.0035
Roof Shear = 4844 b Roofr, = 2 ft Floorp = 0 Ib/ft k= 0.0807
Roof Height = 14.167 ft Floorp, = 0 psf Floor = 0 Ibfft j= 0.9731
Floor Shear = O01b Floor, = 0 psf Footingp= 187.4 |b/ft 20k = 25.47
Fir Height = 0 ft Floorr, = 0 ft Wally = 821.7 Ib/ft Kern = 417 ft
Total shear = 4844 b Footing fapL =  15.50 psi S.I. (Y/N) y 1
Wall thickness 7.625in dpth below grade 15t fa, = 0.725 psi W or E (0/1) 1
Rebar area = 0.31 In Width = 15 ft Fb = 500 psi  Fy= 43.44 psi
Number = A Depth = 0.833 ft Fa= 375 psi Fs= 24000 psi
total area 0.31 in” Length = 25 ft MVy=  0.64
Wall Weight= 58 psf te = 4.6 M/Vg>1  fy, = 38.73 psi
d= 24.67 ft T atlow = 7440 b MNVy<t  fy =  43.44 psi
Load combination Seismic Controls - See Load Combinations 3 and 4
{1y Dl f/F,+f/F, 1.0 Mot = 75RO1T fi-In Ma = 3E+05 fi-ib OK
16.23 B 375 o+ Seismic - 500 = MIA s § MNiA
16.23 = 375+ Seismic - 24000 = LA € 4 Wia
= 280 # = Jof g= 1208 psf < 2666667 OK
v = 4 psi fo= 13.2 psi fc = 29 nsi T= 195 ib
Ptl= 27077.8 Ibs ft = 3.0 psi a= 2799 fs = 628.7622 psi
{2y 08D+ W f/F, +f /F 1.0 Mo = 75891 ft-ib Mg = 2E405 ftlb oK
9.30 - 375  +  Seismic + 500 = NiA < 4 MiA
8.30 = 376+ Seismic + 24000 = N/A < i Min
g = 485 ft m= 7.65 ft q= Q09 pstf < 2666867 OK
fv = 4 psi = 13 psi fo = 29 psi T= 118 b
Pt = 15646.7 lbs ft = 2.30 psi a= 22286 fg=  380.82 psi
{3y D+07E+L: f,/F,+f,/F,<1.0 Mo = 75891 ft-lb Mg = 3E+05 ft-lb OK
16.23 = 375 + 13 + 500 = 0.07 < 1 OK
16.23 + 375+ 629 + 24000 = 0.069 < 1 OK
e= 2.80 ft m = 9.70 ft q= 1208 psf < 2666.667 OK
fv = 4 psi fb= 13 psi fc = 29 psi T= 195 b
Ptl = 27077.8 Ibs ft = 3.03 psi a= 27.99 fs = 628.7622 psi
(4) 0.6D + 0.7E: f,/F, +f,/F, 1.0 Momw = 75891 ft-lb Mgr = 2E+05 ft-lb OK
9.30 + 375+ 13 + 500 = 0.051 < 1 OK
9.30 + 375+ 2062 + 24000 = 0.111 < 1 OK
e= 4.85 ft m= 7.65 ft q= 909 psf < 2666.667 OK
fv = 4 psi fb = 13 psi fc = 21 psi T= 639 Ib
Ptl= 15646.7 Ibs ft = -4.95 psi a= 56.204 fs = 2062.232 psi

8" cmu wall with grouted cells at 48" o.c. with (1) #5 each end
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The fivst thing we design is our confidence.
Walls "DSW2" - Line 2 (Four Panels) Sds = 0.338
Length = 7.67 ft Roofp = 17 psf Roofp, = 68 Ib/ft p= 0.0009
Height = 26 ft Roof, = 20 psf Roof| = 80 Ib/ft np = 0.0238
Roof Shear = 3708 Ib Roofry, = 4 ft Floorp, = 0t k= 0.1957
Roof Height = 21.33 ft Floorp, = 0 psf Floor; = 0lbft = 0.9348
Floor Shear = 01b Floor, = 0 psf Footingp = 249.9 Ibi/ft 2/k = 10.94
Fir Height = S Oft Floorr, = 0 ft Wallp = 1237 Ib/ft  Kern = 3.50 ft
Total shear = 3708 Ib Footing fapL= 23.64 psi S.1. (YIN) oy
Wall thickness 7.625 in dpth below grade 1.5 ft fag = 1.449 psi W or E (0/1) A1
Rebararea= = 0.31in° Width = 2 ft Fb = 500 psi  Fy= 38.73 psi
Number = 2 Depth= ~ :0.833 ft Fa= 375 psi  Fg= 24000 psi
total area 0.62 in® Length = 21t MVg= 3.1
Wall Weight= 58 psf te = 4.6 M/Vg>1  fy=  38.73 psi
d= .34 ft Tatow = 14880 Ib MNg<1  fy = 11.49 psi
Load combination Seismic Controls - See Load Combinations 3 and 4
(1) Dol L/ F,+f/F, <10 Mom = 84854 ft-ib Mg = 2E+05 fi-Ib OK
25.09 - 375+ Seismic B 500 & NIA = 1 HIA
25.08 375+ Seismic + 24000 NiA < 1 MIA
a= 5334 m= 517 # g= 1024 psf < 2866667 OK
fv= 10 psi = 186.4 psi fo = 182 psi T= 11670 b
P = 158719 ibs ft=  -131.3 psi a= 38637 fs = 18821.88 psi
{2 68D +W: [ /F, +H/F, =210 Mema = 84654 fi-lb Mg = 96127 ft-ib oK
14.19 + 375  +  Seismic + 560 = N/A < 1 MiA
14.18 = 375  +  Seismic = 24000 = NIA B 1 piA
e = 9.25 it m= 1.25 i g= 2435 psf < 2666.667 OK
fv = 10 psi b= 156 psi fo = 180 psi T= 11929 b
Ftl= 915489 lbs ft=  -132.77 psi a= 38.063 fs = 19239.62 psi
(3y D+O0.7E+L: f,/F,+f,/F,<1.0 Morm = 84654 ft-lb Mg = 2E+05 ft-Ib OK
25.09 + 375 + 156 + 500 = 0.38 < 1 OK
25.09 + 375 + 18822 - 24000 = 0.851 < 1 OK
e= 5.33 ft m = 517 ft g= 1024 psf < 2666.667 OK
fv = 10 psi fb = 156 psi fc= 182 psi T= 11670 1b
Pti= 15871.9 Ibs ft= -131.32 psi a= 388637 fs = 18821.88 psi
(4) 0.6D + 0.7E: f,/F, +f,/F,<1.0 Momm = 84654 ft-Ib Mg = 96127 ft-Ib OK
14.19 + 375 + 156 + 500 = 0.351 < 1 OK
14.19 + 375 + 22577 = 24000 = 0.979 < 1 OK
e= 9.25 ft m = 1.25 ft q= 2435 psf < 2666.667 OK
fv = 10 psi fb = 156 psi fc = 169 psi T= 13998 |b
Ptl= 9154.99 Ibs ft= -143.82 psi a= 42.316 fs = 22577.3 psi

8" cmu walil with grouted cells at 48" o.c. with {2) #5 each end
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The fivst thing we design Ls your confidence.
Walls "DSW3" - Line 3 (Two Panels) Sds = 0.338
Length = 18.67 ft Roofp, = 17 psf Roofp = 34 Ib/ft  p= 0.0002
Height = 26 ft Roof,, = 20 psf Roof = 40 Ib/ft np = 0.0044
Roof Shear = 4993 b Rooft, = 2 ft Floorp = 0 Ib/ft = 0.0898
Roof Height = 21 ft Floorp, = 0 psf Floor, = 0 Ib/ft ji= 0.9701
Floor Shear = - 0O1b Floor,, = 0 psf Footingg= 375 Ib/ft 2/jk = 22.95
Fir Height = -0 ft Floor, = 0 ft Wallp = 2163 ib/ft Kern = 3.17 ft
Total shear = 4993 Ib Footing fap. =  39.80 psi S.L (Y/N) y 1
Wall thickness .© 11.625 in dpth below grade 1.5 ft fa, = 0.725 psi W or E (0/1) s
0.44 in” Width = 2.5 ft Fb= 500 psi  Fy= 38.73 psi
Number = SR Depth = 1 ft Fa= 375 psi Fs= 24000 psi
total ares 0.44 in® Length = 19 ft MV = 1.23
Wall Weight= =103 psf te = 4.6 M/Vg>1  fy = 38.73 psi
d= 1834 ft T atow = 10560 Ib MNVg<t  fy=  35.80 psi
Load combination Seismic Controls - See Load Combinations 3 and 4
(1) D¥WaL: f,/F,+f/Fy < 1.0 Moy = 112343 f-lb Mg = 5E+05 ft-lb oK
40.53 + 375+ Seismic + 500 = /A < 1 KA
40.53 = 375+ Sgismic - 24000 = Mia < 1 A
e = 2301 m = 7.20 7t g= 1776 psf < 2666.667 OK
fv = 5 psi th= 35.0 psi fo = 76 psi T= 182 b
Pt = 48889.8 Ibs fi= 5.5 psi a= 15184 fs = 435.9995 psi
{(2) 06D+ W [ /P, +f,/F,€10 Moty = 112343 ft-lb Mg = 3E+05 ft-ib OK
23.88 = 375  +  Seismic 500 = NiA < 1 WiA
23.88 + 375 Seismic - 24000 = . NA < 1 MiA
g = 3.82 ft m = 581 ft q= 1373 paf < 2666.667 OK
fv = & psi fh= 35 psi fo = 75 psi T= 147 b
Pt = 28885.8 lbs ft = 477 psi a= 1342 fs = 334.5374 psi
(3) D+0.7TE+L: f,/F,+f,/F,<10 Momm = 112343 ft-Ib Mg = BE+05 ft-Ib OK
40.53 + 375 + 35 + 500 = 0.178 < 1 OK
40.53 + 375 + 436 + 24000 = 0.126 < 1 OK
e= 2.30 ft m= 7.20 ft qg= 1776 psf < 2666.667 OK
fv= 5 psi fb = 35 psi fc= 76 psi T= 192 Ib
Ptl= 48889.8 Ibs ft = 5.49 psi a= 15184 fs = 435.9995 psi
(4) 0.6D + 0.7E: f,/F, +f,/F,<1.0 Mo = 112343 ft-Ib Mg = 3E+05 ft-Ib OK
23.88 + 375 + 35 + 500 = 0.134 < 1 OK
23.88 + 375 + 3203 + 24000 = 0.197 < 1 OK
e= 3.89 ft m = 5.61 ft q= 1373 psf < 2666.667 OK
fv = 5 psi b= 35 psi fc = 56 psi T= 1409 b
Ptl= 28885.8 Ibs ft= -13.84 psi a= 44263 fs = 3202.73 psi

12" cmu wall with grouted cells at 48" o.c. with (1) #6 each end
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The first thing we design {s your confldence.
Walis "DSW4" - Line 4 (Four Panels) Sds = 0.338
Length = 4 ft Roofy, = 17 psf Roofp = 507.2 b/t p= 0.0017
Height = 26 ft Roofy, = 20 psf Roof (= 596.7 Ib/ft np= 0.0443
Roof Shear = 2598 Ib Roofry, = 29.835 ft Floorp,= 0 Ib/ft = 0.2567
Roof Height = 21 ft Floorp, = 0 psf Floor, = 0 b/t |= 0.9144
Fioor Shear = 0 b Floor,, = 0 psf Footingp= 450 Ib/ft  2/k = 8.52
Fir Height = 0 ft Flooryu, = 0 ft Wallg = 2163 Ib/ft Kern = 2.33 ft
Total shear = 2598 Ib Footing fapL =  48.37 psi S.1. (Y/N) y 1
Wall thickness = 11.625 in dpth below grade 1.5 ft fa, = 10.81 psi W or E (0/1) 1
Rebar area = 0.44 in’ Width = 3 ft Fb = 500 psi Fy= 38.73 psi
Number = 2 Depth = 1 ft Fa= 375 psi Fg= 24000 psi
total area 0.88 in” Length = 14 ft MVy= 613
Wall Weight= 103 psf te = 4.6 MV fy = 38.73 psi
d= 3.67 ft Tatiow = 21120 Ib MNVg<1 fy =  -27.51 psi
Load combination Seismic Controls - See Load Combinations 3 and 4
{1}y DWWl /P, 5,/ F, 1.0 Mot = 58455 fi-ib Mg = 1E+05 ft-ib O
59.18 = 375+ Seismic - 500 = N/A < K A
52.18 + 375+ Seismic + 24000 = N/A < 3 BEA
= 302 # mo= 398 # g= 1081 psf < 2666.667 OK
v = 14 psi fb= 3971 psi fc = 456 psi T= 15874 ib
Pil= 19387.6 ibs fi = -337.9 psi a= 20423 fs = 18038.31 psi
{2y BBD + W [/ F .+ R /F 510 Mo = 58455 ft-lb Mg = 71319 ftlb OK
29.02 + 375 +  Seismic + 500 = N/A < 1 NA
29.02 + 375+ Seismic < 24000 = N/A < i MN/A
8= 5.74 {t m = 1.26 ft g= 1793 psf < 2866.867 OK
fv = 14 psi h = 397 psi fo= 445 psi T= 16905 b
Pti= 10188.5 lbs ft= -348.74 psi a= 21.077 fs = 19210.79 psi
(3 D+0.7E+L: f,/F, +f /F,<1.0 Momm = 58455 ft-Ib Mg = 1E+05 ft-ib OK
59.18 + 375 + 397 + 500 = 0.952 < 1 OK
59.18 + 375 -+ 18038 + 24000 = 0.909 < 1 OK
e= 3.02 ft m= 3.98 ft g= 1081 psf < 2666.667 OK
fv= 14 psi fb = 397 psi fc = 456 psi T= 15874 b
Ptl= 19367.6 Ibs ft=-337.93 psi a= 20.423 fs = 18038.31 psi
(4) 0.6D + 0.7E: f,/F, +f, /F, <10 Mot = 58455 ft-Ib Mg = 71319 ft-lb OK
29.02 + 375 + 397 + 500 = 0.872 =< 1 OK
29.02 * 375 + 21784 + 24000 = 0.985 < 1 OK
e= 5.74 ft m = 1.26 ft q= 1793 psf < 2666.667 OK
fv = 14 psi fb = 397 psi fc = 423 psi T= 19170 Ib
Ptl= 10188.5 Ibs ft=-371.36 psi a= 22444 fs = 21783.63 psi

12" cmu wall with grouted cells at 48" o.c. with (4) #6 each end
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The flrst thing we design is your confidence.
Walls "DSWS5" - Line 5 Sds = 0.338
Length = 23.33 ft Roofp = 17 psf Roofp = 329.4 Ib/ft p= 0.0001
Height = 10 ft Roof,, = 20 psf Roofy, = 387.5 Ib/ft 1np= 0.0038
Roof Shear = 6205 Ib Roofyp = 19.375 ft Floorp, = 0 Ib/ft k= 0.0834
Roof Height = 10 ft Floorp, = 0 psf Floor = 0 Ib/ft j= 0.9722
Floor Shear = 0Ol Floor, = 0 psf Footingp = 187.4 Ib/ft 2/k = 24.66
Fir Height = 0 ft Floory, = 0 ft Wallp = 580 Ib/ft Kern = 417 ft
Total shear = 6205 b Footing fap = 16.47 psi S (YIN) y 1
Wall thickness 7.625 in dpth below grade 1.5 ft fa, = 7.02 psi W or E (0/1) 1
Rebar area = 10.31in° Width = 15 ft Fb= 500 psi  Fy= 45.18 psi
Number = wA Depth = 0.833 ft Fa= 375 psi Fs= 24000 psi
total area 0.31 in* Length = ~25 ft M/, = 0.50
Wall Weight= 58 psf te = 4.6 MNV>1  fy,=  38.73 psi
d= 23 ft Tatow = 7440 b MVy<1  fy = 45.18 psi
Load combination Seismic Controls - See Load Combinations 3 and 4
{1} DWWl f/F,+0,/Fy<1.0 Mot = 71358 #1b Mr = 4E+05 ft-Ib OK
23.49 = 375+ Sejsmic + 500 MIA 5 1 MIA
23.48 + 375+ Seismic = 24000 = Mik S 4 MiA
g = 204 m= 10.46 11 g= 1388 paf < 2666.667 OK
fv = 5 psi b= 14.3 psi fc= 38 psi T= 1171 1o
Pif = 348417 Ibs ft = 9.2 psi a= 55076 fs = 3Y77.292 psi
{2y 06D+ W T /F,+f,/F, <10 Mot = 71358 ft-Ib Mp = 2E+05 b OK
9.88 3 375 4+ Beismic + 500 = MNIA < 1 MNiA
5.88 = 375  +  Seismic + 24000 = NiA < 1 NiA
= 459 f m = 7.91ft g= 873 psf 3 2666.667 OK
fy = 5 psi fo = 14 psi fo= 31 psi T= 87 b
Pil= 1554038 lbs ft = 2.22 psi a= 18.897 fs = 311.7988 psi
(3) D+ 0.7E+L: f,/F,+f,/F,<1.0 Momy = 71358 ft-ib Mg = 4E+05 ft-Ib OK
23.49 + 375 + 14 + 500 = 0.091 < 1 OK
23.49 + 375 + 3777 + 24000 = 0.22 < 1 OK
e= 2.04 it m = 10.46 ft g= 1388 psf < 2666.667 OK
fv = 5 psi fb = 14 psi fc = 38 psi T= 1171 Ib
Ptl= 34941.7 Ibs ft = 9.24 psi a= 55.076 fs = 3777.292 psi
(4) 0.6D + 0.7E: f,/F,+f,/F;<1.0 Momw = 71358 ft-Ib Mgr = 2E+05 ft-Ib OK
9.88 + 375  + 14 + 500 = 0.055 < 1 OK
9.88 = 375+ 2188 + 24000 = 0.418 < 1 OK
e= 4.59 ft m = 7.91 ft q= 873 psf < 2666.667 OK
fv = 5 psi fb = 14 psi fc= 23 psi T= 678 b
Ptl = 15540.8 Ibs ft = -5.48 psi a= 53824 fs = 2188.135 psi

8" cmu wall with grouted cells at 48" o.c. with (1) #5 each end
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The first thing we destan bs powr confldence. BY: AE
Shear Panel] "DSW6”-- Line 6 (Two panels)
Roof Wp, = 187 Ib/ft FootinGrickness = 10 in
Wallp, = 10 PSF Footingwiqm = 3 ft "
Length = 9.5 ft Footing L= 5.5 ft WL H-RL
Pitroor = 15 ft Footing R= 267 ft T A RRRRRNRTLE B
PRoot = 4506 Ibs Depth below (1) = 1.5 ft
Prow = 4506 Ibs J E@E—@W—J’
Endstud Lgt 1.5 in Footing Wip, = 375 Ib/it . Lé e r
Slab Weight = 1325.3 LB *W ™
RESULTS 1st Floor ‘—E—J(
unit shear=  474.3 Ib/ft < Use SW1 =1/2" plywood with
HI/L ratio= 1.579 #8 screws at 3" 0.C.. Vo, = 608 *
MforHd= 67590 ft-lb
Mr= 15207 ft-ib
T/IC= 5663 Ibs <= Use Simpson S/HD8 with (24) #10 Screws and 7/8™) Anchor Bolt
Tanow = 7615
Over Turning Seismic(0)/Wind (1) 0
Mo = 74349 Ib-ft
Mgierr = 97659 Ib-ft Mrcr = 88596 Ib-ft Safety Factorggqireq = 1.18
Mgrigur = 88596 Ib-ft Safety Factorpryges = 1.19 0K
Footing pressure
P= 0828 lbs M, = 67113 Ib-ft e= 6.93 ft outside kern
CLofFtg= 8.835 ft Mg= 68067 Ib-ft L/6= 2.95 ft
ClofWall= 10.25 ft Mcr = 68067 Ib-ft m= 1.91 ft
q max = 1144 psf< 2667 psf OK
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The first thing we design Is your confidence.
Walls "DSW7" - Line7 Sds = 0.338
Length = 16 ft Roofy = " 17 psf Roofy = 34 Ib/ft p= 0.0002
Height = 13 ft Roof, = 20 psf Roof,,= 40 Ib/ft np= 0.0056
Roof Shear = 2807 b Roofrg, = 2 ft Floorp = 0 Ib/ft = 0.1002
Roof Height = 13 ft Floorp, = 0 psf Floor, = 0 Ib/ft j = 0.9666
Floor Shear= .~ 0 Ib Floor,, = 0 psf Footingp,= 187.4 Ib/it  2/k = 20.66
Fir Height = S0 ft Floory, = 0 ft Wallp,= 754 Ib/ft  Kern = 2.83 ft
Total shear = 2807 b Footing fapL=  14.28 psi S (YIN) y 1
Wall thickness ~7.625'in  dpth below grade 1.5 ft fa, = 0.725psi  WorE (01) 1
Rebararea= . . 0.31 in® Width = 1.5 ft Fb = 500 psi Fv= 39.69 psi
Number = B Depth = 0.833 ft Fa= 375 psi  Fg= 24000 psi
total area 0.31 in® Length = 17 ft MNV,=  0.93
Wall Weight= - 58 psf te = 4.6 MNg>1  fy = 38.73 psi
d= 15,67 ft T atow = 7440 b MNg<t  fy= 3969 psi
Load combination Seismic Controls - See Load Combinations 3 and 4
(1) Dl L/ F,+f/Fys 1.0 Moma = 40702 fi-bb Mg = 1E+05 ft-Ib OK
15.00 + 375 + Seismic + 500 = NIA < 1 N/A
15.00 + 375 + Seismic 240600 = MIA < 1 N/A
g = 248 ft m= .02 1 g= 1208 psf S 2686.667 OK
fv = 3 psi b = 17.3 psi fo = 32 psi 1= 67 b
Pt = 16434.2 Ibs ft = -2.3 psi a= 12.674 fs = 214.5427 psi
{2) 06D+ W: f,/F, +1f,/F, <10 Mormu = 40702 fi-ib Mr = 80551 fi-b Or
8.57 - 375+ Seismic = 500 ® MN/A < 4 MNiA
8.57 + 375+ Seismic + 240400 = N/A < 1 RiA
@ = 429t m = 421 ft g= 1002 psf < 2866.667 OK
fv= 3 psi o= 17 psi fo = 32 psi T= 115 b
Pt = 9476.54 ibs ft = -3.01 psi a= 16.7 fs = 372.4656 psi
(3) D+OTE+ L: f,/F, +f, /F,<1.0 Mot = 40702 ft-ib Mg = 1E+05 ft-ib OK
15.00 + 375 + 17 = 500 = 0.075 < 1 OK
15.00 + 375 + 215 + 24000 = 0.049 < 1 OK
e= 2.48 it m = 6.02 ft q= 1208 psf < 2666.667 OK
fv= 3 psi fb= 17 psi fc = 32 psi T= 67 Ib
Ptl= 16434.2 Ibs ft = -2.28 psi a= 12.674 fs = 214.5427 psi
(4) 0.6D + 0.7E: f,/F,+f, /Fy 1.0 Mot = 40702 ft-Ib Mg = 80551 ft-Ib OK
8.57 + 375 + 17 + 500 = 0.057 < 1 OK
8.57 + 375 + 3863 + 24000 = 0.184 < 1 OK
e= 429 f m = 4.21 #t q-= 1002 psf < 2666.667 OK
fv = 3 psi fb = 17 psi fc = 25 psi T= 1198 Ib
Pti= 9476.54 Ibs ft = -9.68 psi a= 5378 fs = 3863.012 psi

8" cmu wall with grouted cells at 48 o.c. with {1) #5 each end
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